WHAT‘’S AHEAD 


Next month starts a year which 
promises to be full of events of momen- 
tous importance to all the world. And 
for chemical engineers everywhere, al- 
though it will be busy and difficult, the 
year should bring interesting problems 
and even more interesting answers. 
Chem. & Met. expects to continue re- 
porting on plants, processes and per- 
sonnel and to do its best in its job of 
helping Chem. & Met. readers to do 
theirs. Meanwhile, to all of our readers 
the editors say, “A Merry Christmas 
and A Happy New Year!” 
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26 Years of Motor Service . . . With never a Motor 


Failure! That’s the Story of Two Allis-Chalmers 300- 


Horsepower Motors Operating San Francisco’s Historic 
California Street Cable Car System! 


YOU GET a different kind of a 
street car ride in San Francisco .. . 


As part of the picturesque back- 
ground of this colorful city, cable 
cars climb hills that would balk or- 
dinary trolley cars . . . grades as 
sharp as 21%! And down under 
the tracks are moving continuous 
cables . . . eleven miles of them... 
kept going at a steady pace of 814 
miles per hour by two Allis-Chalmers 
300-hp Lo-Maintenance Motors lo- 
cated at the central station. 


No Motor Failures in 26 Years 
There’s a fascinating story here. 
Built by Governor Leland Stanford 
in 1878 . . . destroyed in the earth- 
quake and fire of 1906. . . the Cali- 


fornia Street Cable Railroad occupies 
a unique place in municipal street 
transportation systems. But that’s 
only part of it — 


For the Allis-Chalmers Motors are 
doing a behind-the-scenes job that 
is equally interesting to every motor 
user. Providing power to operate 
60,000 feet of underground cable 

. running an average of twenty 
hours a day . . . there’s never been 
a motor failure with these motors 
since they were installed 26 years 
ago! Significantly, it’s the same kind 
of dependable, long-life, low-cost 
service that Lo-Maintenance Motors 
have given in thousands of other in- 
dustrial installations all over the 


country. 


TWO ALLIS-CHALMERS 300-HORSE- 
power motors keep eleven miles of 
underground cable in steady motion 
20 hours a day to operate the famous 
California Street cable cars. Shown 
here with one of the motors is 86-year 
old James W. Harris who recently 
retired as president of the company. 


If this is the type of motor pet 
formance you want in your plant, 
get the facts about Lo-Maintenance 
Motors. The engineer in the dis 
trict office near you will be glad 
to give you the information you 
want. Or you can write Allis: 
Chalmers, Milwaukee, Wisconsin. 
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OUR PART IN CIVILIAN DEFENSE 


Over and over again, in recent editorial corre- 
spondence, appear questions such as these: What 
can I do to help in the defense program? How can 
I best use my chemical engineering training and 
experience outside of my present job? Isn’t all 
this activity in civilian defense just about the first 
real opportunity we have had as chemical engin- 
eering citizens to show what men of our profession 
can do for our local communities? 

Trying to answer that last question first, we 
sometimes attempt to put ourselves in the place of 
some of our Seandinavian friends with whom we 
corresponded in the late spring of 1939. They 
were certain then that war in Europe was far 
distant, that it would not affect them anyway, and 
that we should proceed with our plans for the 
1940 visit of the Electrochemical Society to Norway 
and Sweden. We think of what happened in 
Poland, in the Balkans, and in Greece. We saw 
the work of saboteurs and fifth columnists in 
France. We wonder now what the civilians of 
those countries might be doing if only they had 
another chance. Maybe they would be less inclined 
to scoff, more willing to listen to those who argue 
for civilian as well as military preparedness. 

Even though we admit that our geographical 
situation in the United States is quite different 
from that in Europe, that distances here are such 
that anything more than ‘‘token’’ air raids along 
the coast are highly improbable, nevertheless we 
can see the need for being prepared. There are les- 
sons we can well learn from British experience. 
There the civilian population has taken drastic and 
comprehensive measures to prepare itself against 
air raids. Substantial numbers of civilians are 
recruited to serve in many capacities necessary to 
a proper organization of this effort. Men with 
chemical and engineering training are being used 
to give elementary courses in anti-gas protection 


for air-raid wardens, to organize the decontamina- 
tion services, to set up and operate the gas identifi- 
cation and detection branches of the A.R.P. 

Patterning their procedure after the British, 
many counties and communities, especially along 
the Atlantic Coast, have already started to organ- 
ize civilian defense on a comprehensive basis. For 
example, the Nassau County (New York) Defense 
Council is sponsoring a series of courses designed 
to give their air wardens elementary knowledge of 
what gases are used in warfare and how civilians 
may be protected against them. Later there will 
be advanced lecture and demonstration courses on 
anti-gas equipment and measures of protecting 
buildings against gas. Even more technical training 
will be required for those who will be assigned 
to the gas identification and detection work. 

In many other communities citizens are being 
asked to enroll as fire wardens and as auxiliary 
firemen to help in organizing this phase of civilian 
defense. Considering the fact that many chemical 
engineers have their homes in areas where indus- 
trial sabotage might also result in widespread 
residential damage, we may all have good reason to 
be more concerned about effective methods for fire 
protection. Putting our technical knowledge and 
industrial experience to work on such problems is 
to our self-interest as well as for the publie good. 

To those who have asked our advice, we have 
always urged greater interest and more active 
participation in civil affairs. If we aspire to true 
professional status we must do more than profess 
an interest in publie service. The technical man 
is qualified for leadership in many activities, but 
none comes closer home than some of these demands 
of the civilian defense program. Here’s an oppor- 
tunity and responsibility for service to our com- 
munities. Let’s volunteer willingly to do our part 
in civilian defense. 
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ALL OUT ON ALL FRONTS 


Wit our country at war with Germany and her 
dastardly and unscrupulous satellites, American 
chemical industry gets its first serious challenge. 
Its physical facilities, its productive manpower, 
its creative research and resourceful technology 
are ready and anxious to serve the nation in time 
of stress. Let’s get this grimy job done quickly 
and effectively by contributing our full share in 
all of the places in the world where democracy 
is threatened. 


AIR RAID PROTECTION 


Some of our chemical processing plants are going 
to require some measure of air raid protection. It 
is not yet clear how much or which plants. But 
it is not too soon to consider how each of us will 
proceed on this job when the need becomes clear. 

At the outset we might as well review a few 
fundamental principles of protective construction. 
And, too, it will be a good thing to get from the 
Office of Civilian Defense in Washington a copy 
of their recommendations on this subject. We 
should also take every opportunity to contact engi- 
neers who have been abroad to get the benefit of 
their observations and suggestions. 

Initially we can draw a few conclusions. In the 
first place, it is evident from British experience 
that there is no means of protecting against direct 
hits that is practical of application for most works. 
It is important, however, to protect against damage 
from flying fragments, which means lateral pro- 
tection. Substantial walls around vital units afford 
such protection to a maximum degree with a 
minimum of cost and a minimum of interference 
with operating workmen. 

In the second place, we must think of the 
individual worker. Often it may be necessary to 
provide small unit shelters for one or a few workers 
so they may stay near or at their posts up to the 
very last safe moment, or even during a period of 
attack. The protection of a skilled workman is 
more important than protection of his machine. 
We can rebuild or replace the machine. Often we 
cannot replace the man. Thus production con- 
siderations, as well as humanitarian planning, 
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demand first thought for the workers and second 
for the equipment. 

As yet there is no evidence that any type of 
poison gas protection will be needed. But no oppor- 
tunity should be lost for acquainting every tech- 
nical management with the essential principles 
of such protection. 

We need not be jingoists to give real thought 
and some time and effort to preparations of this 
sort. Everyone hopes that there will be no need to 
apply the knowledge gained. But if we need it, we 
shall need it desperately and quickly. Then it will 
be too late to find out how and where and who 
should do this or that. 


CONTROLLING CHLORINE 


On NovemBer 15, the Office of Production Manage- 
ment issued Limitation Order L-11 which very 
materially reduced the consumption of chlorine in 
the manufacture of pulp, paper and paperboard, 
thereby releasing in the neighborhood of 60,000 
tons of chlorine per year for defense purposes. 
This order resulted in the closing of approximately 
16 percent of the electrolytic cells in the pulp and 
paper industry’s captive chlorine plants. More 
recently the government has asked the industry to 
devise ways and means for a further reduction of 
about 30,000 tons in the consumption of this bleach- 
ing agent. While the first order curtailing produc- 
tion of chlorine had the effect of closing only a 
comparatively few cells, the new proposal is ex- 
pected to have a much more drastie and wide- 
spread result. 

Apparently, OPM issued this regulation know- 
ing that it would have the effect of restricting the 
production of chlorine in the captive plants, but 
did so in an effort to be fair to all concerned and 
thus to avoid creating a situation in the pulp and 
paper industry in which some of the corporate 
organizations would be at a disadvantage. How- 
ever, in view of the acute shortage of chlorine it is 
unfortunate that the situation was aggravated by 
this curtailment of output. 

Before the new and more severe order is an- 
nounced some means should be devised for using 
the entire chlorine making capacity of these captive 
plants. While the initial cost of the installation of 
liquefying equipment is considerable and the. dif- 
ficulties involved in obtaining necessary machinery 
are great at the present time, it might be practical 
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EDITORIAL VIEWPOINT 


to produce calcium hypochlorite solutions with 
existing facilities. Some of the plants are located 
where they could serve nearby customers such as 
textile manufacturers. It has also been suggested 
that the federal government arrange for the use 
of the ‘‘excess’’ chlorine at the source in the pro- 
duction of some one or more of the numerous ma- 
terials required for the defense program. Perhaps 
these are not satisfactory solutions of the problem, 
but surely some means for using the available 
chlorine making facilities should be found before 
further regulations are announced. 


AID FOR ENGINEERING RESEARCH 


TREMENDOUS progress has been made in the past by 
Federal aid in agricultural research. Without that 
assistance most of the agricultural sciences would 
have advanced much more slowly. And without 
that assistance many of our agricultural colleges 
would be feeble and futile instead of aggressive, 
constructive, valuable parts of the American 
educational system. 

Uncle Sam has never given comparable assistance 
to engineering. It appears now that it is time for 
him to do so. Capable workers in the Land Grant 
colleges and the other outstanding universities of 
the country have formulated a program which 
deserves Congressional support. We refer to the 
proposal that there be established throughout the 
country more and better engineering experiment 
stations as a part of the state educational systems, 
just as the agricultural experiment stations have 
been established through Federal assistance. The 
result of such a program undoubtedly could be, 
and probably would be, very valuable to the whole 
profession and to the general public. 

Much of the engineering education in the United 
States has been handicapped because there were 
not funds and faculty available except at very few 
institutions to give necessary training to graduate 
students in the methods of engineering research. 
Perhaps chemical engineering has been more 
fortunate than the older divisions. In it the 
importance of graduate study has been so great as 
to create a demand that could not be overlooked. 
The other divisions of engineering deserve like 
activity and support. It seems as though they could 
have this best if Uncle Sam would facilitate the 
training in research methods at recognized engi- 
neering colleges and universities through engineer- 
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ing experiment stations. Such proposals are now 
before the present Congress in H.R. 106, H.R. 3366 
and H.R. 4454. 

Many members of the engineering profession, 
and industries which employ all kinds of engineers, 
will gain greatly from this general movement. 
We suggest that copies of these bills and their 
hearings should be obtained from Chairman C. F. 
Lea of the House Committee on Interstate and 
Foreign Commerce. They are deserving of support. 


WHAT CAUSES INFLATION? 


One of the most constructive documents from the 
economists of the Brookings Institution is their 
recent pamphlet entitled ‘‘Effects of the Defense 
Program on Prices, Wages, and Profits.’’ It repre- 
sents a striking departure from much of the 
economic literature issued by academic workers 
who seem to worship dollar economics and to 
ignore altogether commodity economics. 

This report is also of great merit because of its 
fearlessly frank criticism of government policy 
as the cause of increases in agricultural prices. It 
also bluntly states that ‘‘the earnings of labor have 
risen more than profits’? and ‘‘many wages have 
gone up considerably faster than the cost of 
living.”’ 

If Congress could forget political factors and 
accept this clear appraisal of the price problem 
as it relates to inflation, there would be great 
gain in the legislative effort. We wish that mem- 
bers of Congress would read and ponder, and 
then act on the following inevitable conclusions: 

‘‘We are now at the stage where the vicious 
spiral of rising costs—rising prices—and again 
rising costs and prices—threatens the living stand- 
ards of vast numbers of people whose incomes are 
relatively fixed in character. .. . Unless the gov- 
ernment is willing to restrict further increases 
in the prices of agricultural products and wages, 
it will be impossible for the Office of Price Admin- 
istration to keep the prices of manufactured 


products from rising. . . . The second essential step, 
if further price advances are to be checked, is to 
control wage rates. .. . Business profits might show 


some inerease in consequence of stabilized prices 
of raw materials and wages, coupled with expand- 
ing output. The realization of additional gains by 
stockholders can readily be prevented by means of 
the tax machinery.”’ 
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Acme Pictures, Inc. 
Col. Alfred H. White, chairman of the committee of award, presents to Dr. Willard H. 
Dow, president of The Dow Chemical Co., the fifth Chemical Engineering Award 
Climaxing 50 Years of Pioneering 
in Chemical Engineering 
y On Tuesday, December 2, at a colorful dinner at the University Club in New 
York, the fifth biennial Award for Chemical Engineering Achievement was 
presented to The Dow Chemical Company. The actual presentation of the 
2 bronze plaque symbolizing this Award (See Chem. & Met. November 1941, pp. 
; 73-84) was made by the Chairman of the Award Committee, Professor Alfred 
H. White, Head of the Department of Chemical and Metallurgical Engineering 
at the University of Michigan. It was received on behalf of The Dow Chemical 
Company by Dr. Willard H. Dow, President and Chairman of its Board of 
Directors. Brief excerpts from their remarks follow: 
4 
a chemical plant in what was liter- 
e ally the backwoods of Michigan. 
+ PRESENTATION It was the first plant in which elec- 
ALFRED H. WHITE trolysis was used for the manufacture 
Chairman, Committee of Award of a chemical other than a metal, and 
it grew so rapidly that it soon be- 
eame the largest bromine plant in 
I‘ is almost inevitable that those mature and weak, and chemical en- the world. A new electrolytic chlorine 
of us who have gray hair should gineering was unknown. Over fifty cell was developed and chlorine prod- 
think back to the days when the years ago a young man with profes- ucts were manufactured in quantity. 
chemical industry in this country sional training, an idea, and un- The first suecessful commercial manu- 


and, indeed, in the world was im- bounded energy and courage started facture of mustard gas in this coun- 
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try took place in this plant during 
the first World War. Phenol and 
aniline were produced there by novel 
synthetic processes involving daring 
chemical engineering operations. In 
1916 this company started the pro- 
duction of magnesium metal by the 
electrolysis of magnesium chloride 
and commenced a thorough study of 
the properties of alloys of that metal. 

For nearly forty years it remained 
under the active guidance of its 
founder and became recognized as 
one of the great chemical companies 
of the world. Then, in 1930, the 
founder’s directing hand was re- 
moved, almost without warning. The 
supreme tribute to that founder’s 
ability came in the following years, 
for the young men whom he had 
assembled and trained not only ear- 
ried on but showed themselves able 
to meet new conditions, to blaze new 
trails, and then to convert these trails 
into broad highways for commercial 
production of new materials. 

This company built a great plant 
for extracting bromine from the 
ocean in 1934. In the last few years 
it has established itself in the field 
of plastics, using derivatives of 


cellulose, polystyrine, and vinylidine 
chloride. 

Since 1940 it has built on the coast 
of Texas a huge plant constructed 
primarily to extract metallic magne- 
sium from the ocean water, but also 
to manufacture bromine, ethylene 
bromide and a number of other 
chemicals. This was the first plant in 
the world to extract metal commer- 
cially from ocean water. It is for this 
specific achievement that the 1941 
Award for Chemical Engineering 
Achievement is conferred. 

Let no one think that the commit- 
tee of chairmen of the chemical engi- 
neering departments in thirty-nine 
colleges of this country did not have 
important achievements by other 
companies to consider. Fifty years 
ago, twenty-five years ago and even 
ten years ago, no one would have 
dared to suggest the extraordinary 
developments in chemical engineer- 
ing that have come to fruition dur- 
ing the last few years. If ten awards 
for achievement could have been 
presented this year, they would have 
all been abundantly earned. 

The company which receives this 
award has a wonderful record of 


WILLARD H. DOW 


President and Chairman, The Dow 
Chemical Co. 


A recognition of chemical engineer- 

ing achievement by group ac- 
tivity could not be more clearly dem- 
onstrated than by the sea-water mag- 
nesium plant which The Dow Chem- 
ical Company has just completed in 
Texas. There is not a single engineer 
in the world who alone could have 
handled this complicated job. It was 
only through group operation and 


DR. W. R. VEAZEY, Director, 


A. P. BEUTEL, Manager of the Texas Division, 
S. B. HEATH, Manager of the Chemical Engineering Division, 


F. R. MINGER, Chemical Engineer, 

L. E. WARD, Development Engineer, 
R. M. HUNTER, Division Superintendent, 
I. F. HARLOW, Division Superintendent, 


DR. E. O. BARSTOW, Vice President in Charges of Production, 


cooperation, with every engineer con- 
tributing his own individual talent, 
that results were made possible in so 
short a time. 

The first unit of 12,000,000 Ib. 
capacity became a producing plant 
in nine months. Six million pounds 
of additional capacity came along 
during this construction and then 
the United States government asked 


E, R. STEIN, Division Superintendent, 


past achievement in development of 
processes and also in development of 
men. The Award is made for a very 
recent specific achievement but this 
achievement would not have been 
possible without the organization 
built up through many years. 

It was my good fortune to have 
known Dr. Herbert H. Dow from 
the days when his plant was small. 
He left to the world not only a huge 
chemical plant but also five children 
who have inherited ability and per- 
sonality from both father and mother 
and were trained by them in habits 
of industry, cooperation and honor. 

I have known the eldest son of 
this family since he was my student 
in chemical engineering and have 
watched with interest and pride his 
progress from his first job as a work- 
man in the plant through the various 
stages of promotion to the presi- 
dency and more recently to the chair- 
manship of the board of directors. 

It is a pleasure to recognize in 
Dr. Willard H. Dow a worthy sne- 
cessor to his father and to hand him 
this plaque conferring upon The Dow 
Chemical Company the Award for 
Chemical Engineering Achievement. 


us to double the whole operation in 
March 1941. This new unit started 
production last month—in_ itself 
something of an achievement in times 
like these. 

In recognition of the hundreds of 
chemical engineers and their contri- 
butions, I am pleased to accept this 
Award for them in the name of The 
Dow Chemical Company. In this 
connection I would like to name 
specifically sixteen of these Dow 
men who have been outstanding 
throughout the years in their contri- 
butions to the magnesium develop- 
ment. They, in turn, are but typical 
representatives of an organization 
that had a job to do and did it: 


L. J. RICHARDS, Chief Engineer, 
E. R. MacLAUGHLIN, Assistant Chief Engineer, 


G. M. McGRANAHAN, Assistant Manager of Texas Division, 


C. M. SHIGLEY, Assistant Manager of Texas Division, 
GEORGE W. GREENE, Chief Engineer, Texas Division. 
N. D. GRISWOLD, Assistant Manager of Texas Division, 


G. F. DRESSEL, Manager of Magnesium Fabrication. 
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Turpentine gum is now being refined 

commercially by the modern process 

for which a simplified flow-sheet is 
shown here 


resin acids in a volatile oil which, 
after separation, is gum spirits of 
turpentine.” As the gum slowly flows 
into the collecting cup, it is subject 
to contamination and to physical 
and chemical changes. 

Experiments by this Bureau * show 
that the visible solid material can be 
ee readily filtered out. However, even 
Pe U di * filtered oleoresin contains water solu- 

a pgora ng Oleoresin ble materials, and therefore will pro- 

a duce a cloudy rosin which is caused 
by a considerable amount of undis- 


b a New Process solved extraneous particles of micro- 
seopie size.” 


Most of the methods of refining 
erude oleoresin originated in France 
and are based on filtration alone. 


JESSE O. REED Bureau of Agricultural Chemistry and Engineering, To facilitate filtration, the oleoresin 

U. S. Department of Agriculture, Washington, D. C. is usually heated, but to prevent loss 

through evaporation, the temperature 

’ is kept below that of distillation. Be- 


Chem. & Met. INTERPRETATION eause of difficulties with available 


filtering equipment and materials, 


The author describes a process for refini many of these processes include a 
Pp fining turpentine gum de- settling step in which the hot oleo- 


om veloped by the Naval Stores Station of the U. S. Department of rosin is held in a tank for a time to 
Agriculture which has already been adopted by a number of com- _iet the finer material settle out. The 

mercial refining plants. Successful operation of the process upgrades —-°!*oresin at the top is then removed 

rosin and thereby increases the return to th ne Oth by decantation. To facilitate separa- 

me produces. proc tion by gravity the French, as early 


esses being developed at the Florida pilot plant are equally as 1883, mixed salt and salt water 


significant and promising in the present trend from rule-of-thumb pe the gum “es the oleoresin, 
’ after standing for several hours, 
methods to cher:ical engineering technology. —Editors. wie, 
In the heating and filtering of 
: erude oleoresin, a rather stable gum- 
ee water emulsion is formed which can 
be readily broken and the water 
A NEW PrOcEsS for refining crude now being identified as the “Naval separated by the use of salt or brine. 
oleoresin or turpentine gum has Stores Station process.” However, water and aqueous solu- 
been developed in the Naval Stores Oleoresin as it exudes from the tions are soluble in the oleoresin, the 
Research Laboratories of the U. S. pine tree is a clear, almost colorless, degree of solubility being much 
Department of Agriculture. By this and somewhat viscous solution of greater at the gum-melting tempera- 


process it is possible to make a clear 


resin free from fine particles ordi- Turpentine and Rosin’ 


ae narily found whieh reduce the bright- Supply and Distribution for 1940-41" 
5 ness and transparency and tend to Turpentine? Rosin‘ 
lower its grade. ~ 
The new process was tested in the carryover, Apr. 1... 220,267 167,943 52,324 1,569,396 1,409,649 159,747 
pilot plant laboratory at Olustee, Production. ... 566,341 343,938 222,403 2,146,865 1,173,639§ 973,226 
i for commercial use. The results were Available supply. .... 803,496 528,769 274,727 3,716,261 2,583,288 1,132,973 
Me made available to the  industrv Less carryover..... 209,910 146,735 63,175 1,874,160 1,653,235 220 ,925 
through a publie service patent * and Appar. total consumption 593,586 382,034 211,552 1,842,101 930,053 912,048 
several refining plants are now sue Less exports... 130,855 103,127 27.728 535,128 278,671 256 ,457 
cessfully producing a superior rosin Appar. U.S. consumption 462,731 278,907 183,824 1,306,973 651,382 655,591 
in accordance with the department 1From Annual Report Naval Stores Research Division, U. S. Dept. of Agric 
2? By naval stores seasons, beginning April i. *%As barrels of 50 gal. each 
oe recommendations. In the trade it is *Ash barrels of 500 Ibs. gross, 415 Ibs. net 5 Includes reclaimed gum rosin. 


68—12 e DECEMBER 1941 e CHEMICAL & METALLURGICAL ENGINEERING 


j 
| 
w 
1 


ay 


tures than at lower temperatures. 
Therefore, any salt or other water- 
soluble material that might be used 
to effect a more complete settling or 
to break the gum-water emulsion 
would be retained to some extent by 
the gum solution along with some of 
the water solubles in the gum. 

Brine in refined oleoresin is con- 
sidered by the Bureau to be just as 
undesirable as the water solubles 
originally present. Although salt- 
contaminated oleoresin may produce 
a brighter rosin, experiments were 
conducted with a view to refining 
crude oleoresin without the addition 
of materials foreign to crude gum. 

Further investigations have shown 
the necessity of filtering from the 
crude oleoresin all visible extraneous 
matter before removing the water 
soluble materials. If this is not done, 
the water present extracts additional 
water-soluble materials from the bark, 
chips, leaves, ete., upon heating the 
crude oleoresin to facilitate filtration. 

In the development of this refining 
process, the investigators took ad- 
vantage of the physical properties of 
crude oleoresin and its distillate, tur- 
pentine. The specific gravity of 
oleoresin at ordinary temperatures is 
slightly greater than that of water, 
while the specifie gravity of turpen- 


The Naval Stores Station refining process described was de- 
veloped in this pilot plant. When the fire still was universally 
used, all oleoresin was distilled in its crude state. 
with the modern methods in use, it is refined before distillation 
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tine is approximately 0.868. Dilution 
of the crude oleoresin with turpen- 
tine not only reduces its viscosity, 
but also Towers its density below that 
of water. A further marked decrease 
in the viscosity and density is pro- 
duced by. heating.’ By dilution with 
turpentine in sufficient quantities and 
by heating, a free-flowing solution is 
obtained which can be readily filtered 
with a pressure type filter. Drarther- 
more, diluting and heating will break 
the gum-water emulsion and cause 
the water to settle out. 

Because of the solubility of water 
in oleoresin, separation by dilution, 
heating and settling alone is not 
sufficient to remove all of the water- 
soluble constituents. After the water 
in the oleoresin has settled to the 
bottom of the tank, there is an ad- 
vantage in first draining off the water 
and then adding fresh hot water to 
the gum with violent agitation. The 
mixing of the fresh hot water with 
the demulsified, filtered oleoresin 
washes from it the water solubles 
retained in solution and in suspen- 
sion after settling. The effectiveness 
of this washing depends upon the 
amount of water used, the degree of 
agitation, temperature, and the phys- 
ical and chemical properties of the 
erude oleoresin, which vary during 


Today. 
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the production season. After wash- 
ing, the water residue settles out and 
is withdrawn. 

In general, when carrying out the 
process developed in the Naval 
Stores Research Division, the erude 
oleoresin is melted in a closed tank 
at temperatures ranging from 210 
deg. to 240 deg. F. Freshly distilled 
turpentine may be added to the oleo- 
resin before, during or after the melt- 
ing of the gum. By heating beyond 
the temperature of distillation, 
enough vapor pressure is usually 
produced to force the melted gum 
through the filter. A coarse screen 
may be used in the closed tank to 
remove the larger pieces of foreign 
matter which otherwise might close 
the pipe leading to the filter. The 
quantity of dilution turpentine re- 
quired for satisfactory filtration de- 
pends upon the quantity of both 
refuse and erystalline gum. 

Two variations of the process have 
been developed. By one of these the 
oleoresin, normally about 20 percent 
turpentine, is diluted so that the 
turpentine content is approximately 
35 to 50 percent of the total products 
obtained by distillation. A portion 
of the fresh turpentine is added 
during the melting stage and this 
diluted oleoresin is then filtered. The 


This commercial oleoresin refining plant, using the process 
described in this article. operates under license granted by the 
Secretary of Agriculture. 
commercial plants indicates the value of research to the industry 


The successful operation of such 
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remaining turpentine is then intro- 
duced into the melting tank and, by 
heating the turpentine, the oleoresin 
in the refuse remaining in the melting 
tank, filter and pipe lines, is dis- 
solved and recovered. The turpen- 
tine remaining in the refuse may be 
recovered by blowing live steam 
through the system. The filtered, 
diluted oleoresin and the turpentine 
used in washing the refuse are col- 
lected in a steam-jacketed tank in 
which the settling and washing 


ination in the filtered, diluted oleo- 
resin is allowed to settle to the. bot- 
tom of the tank, where it ean be 
drained off. At a temperature rang- 
ing from 150 to 180 deg. F., water, 
preferably deaerated, is introduced 
into the filtered oleoresin, which is 
vigorously stirred. After standing, 
the wash water settles out and is 
drained off. The amount of water 
required depends upon the physical 
and chemical characteristies of the 
oleoresin. 


TURPENTINE 


Shoe polishes 2.7 %-~-... _--Allother 2.2% 


Chemicals and--- 
pharmaceuticals 


Yover the 
counter “ 
sales 75.3% / 


TOTAL USED 
462,73) barrels 
(56 gal. each) 


Source: US. Dept of Aaricu/fure 


WHO USES NAVAL STORES 
ROSIN 


Chemicals and 
pharmaceuticals 


Ester gum and 
synthetic resins 
9.7 % 


TOTAL USED 

1,306,973 barrels 

(506 Ibs. gross) 
(415 Ibs.net) 


phases of the process are performed. 

By the other variation, the entire 
amount .of turpentine required for 
dilution is introduced into the melt- 
ing tank at as low a temperature as 
possible. The oleoresin then 
melted and filtered. The oleoresin 
remaining in the melting tank, pipe- 
lines and filter is removed by blowing 
with live steam. The filtered prod- 
ucts are collected in a closed tank 
for washing and settling. 

Before washing, the water-contam- 


Preliminary settling of the water 
after filtering may be omitted if the 
diluted filtered oleoresin is run into 
the bottom of a tank partly filled 
with hot water and provided with 
tower packing, baffles, or a spray 
nozzle which will bring the oleoresin 
into more intimate contact with the 
hot water. More complete washing 
later is obtained by the addition of 
more hot water and agitating the 
mixture. 

Because oleoresin varies in quality, 


composition and physical properties, 
various modifications in its treat- 
ment and handling are necessary and, 
no definite temperature or dilution 
ean be specified. Other solvents 
might serve as well as turpentine, 
but turpentine is preferred because 
in its use there is no distillation 
problem for the complete recovery 
of the solvent. Oxidized or old tur- 
pentine is not so satisfactory as fresh 
material because there is an indica- 
tion that the oxidized products have 
a tendency to remain in the rosin. 

Refined oleoresin obtained by this 
process can be distilled in the usual 
manner to yield turpentine and rosin 
or it ean be partially distilled, prefer- 
ably in vacuum, so that a portion of 
the turpentine remaining in the oleo- 
resin acts as a solvent and provides 
a product which in commerce can be 
handled in the same manner as other 
viscous liquids. The product ob- 
tained by either method of distilla- 
tion will be bright and free of un- 
dissolved extraneous matter. 

This refining process is the result 
of but one of the many research and 
development projects studied at the 
Olustee, Fla., Naval Stores Station. 
Removal of water soluble products 
from the erude oleoresin, insuring a 
better rosin, will improve the many 
products made by rosin consumers. 
Other processes being developed at 
the Florida pilot plant are equally 
significant in the trend away from 
rule-of-thumb to chemical engineer- 
ing technology. 
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Anticipating the present trend toward modernizing the gum naval stores industry along chemical engineering lines, the U. S. 
Department of Agriculture established in 1931 the Naval Stores Station at Olustee, Florida, to conduct research on production 
and processing of gum naval stores 
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The Forgotten Man in Defense 


JAMES H. COLLINS Hollywood, caiit. 


HERE is a Forgotten Man in de- 

fense production and a year ago 
I began watching him to see how he 
would make his change-over from 
peace to war. For it seemed likely 
that he would do a skillful job and 
that his experiences would be helpful 
to the people who are having trouble 
today. 

He has made his change. He is 
turning out the stuff, playing the 
eards dealt him by the alphabetical 
authorities, uttering no complaints. 
He was a success in civil production 
and is a suceess in defense. And his 
story should be getting around, to 
encourage the others. 

But he has had no press. Wash- 
ington doesn’t seem to be interested 
in him as a silver lining to the 
“priority blues.” He has been the 
wheel that doesn’t squeak, therefore 
he isn’t news. 

Here is the business portrait of 
this forgotten man as I see him in the 
Los Angeles area. 


PORTRAIT 


He is a manufacturer who seldom 
employed a hundred people before 
defense and often no more than 
twenty; he is in chemicals, metals, 
electrical appliances, rubber, wood 
and other lines. 

He is seldom fifty, often nearer 
forty, and so had no business experi- 
ence in the last war. But he has had 
depression experience, in some cases 
nothing else because he started in the 
depression, and sueceeded by making 
goods for its markets. 

He has had to deal with selling as 
well as production and out here that 
means competition with large con- 
cerns in the east. His costs have had 
to be right and his product has had 
to have individual merit. In some 
lines, especially chemicals, there has 
been an edge in freight rates but the 
big concerns find ways of adjusting 
that to meet local competition. So 
the small fellow has relied more on 
quality and upon technical service 
made possible because he is closest 
to the customers. 

His territory has been first the Los 
Angeles area and then the West 
where he has, widely seattered and 
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The forgotten man is the small manufacturer who has studied the 
next move in defense, has kept at least one jump ahead and has 
made selling as much a part of his program as production. He is a 
forgotten man because so little is heard of his success in these days 
of hardships among small concerns that have not been as adapt- 
able. Why these men are successful and how some of them have 
been meeting today’s changing conditions is reported here with the 
thought that other small manufacturers may find the experience 
applicable to the solution of some of their own difficulties. —Editors. 


highly diversified, about as many 
people as live in and around New 
York and Philadelphia. In few cases 
has he “gone national,” the distances 
and difficulties are too great. 


ADAPTABILITY 


In other words, the adaptable fel- 
low who keeps at least one jump 
ahead and has strange and surprising 
adventures with big competitors who 
often learn a thing or two from him. 

Having lived in this region 16 
years and known this forgotten man 
through his beginnings and growth, 
I expected that he would keep at 
least one jump ahead in the defense 
program, and he has run true to 
form. 

He had a dress rehearsal for de- 
fense when, in 1938, foreign govern- 
ments placed orders here for aireraft. 
The aireraft factories began to ex- 
pand and all sorts of local manufae- 
turers found new customers in Doug- 
las and Lockheed. There was no 
shortage of material and the small 
man concentrated on precision, in- 
spection, scheduled delivery, free 
from the red tape that has come with 
priorities. 

The forgotten man made several 
jumps ahead on those foreign plane 
orders and was therefore better pre- 
pared for defense. 

First, he discovered that it was 
necessary to sell even harder than 
ever, because this was a new market 
and its needs had to be learned. 

One manufacturer of rubber goods 
had had a salesman calling regularly 
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on the aireraft plants. Now he 
assigned a salesman to each plant to 
be always handy for technical service 
as well as orders. Another small 
concern, started in the depression 
and never knowing normal times, had 
adopted the odd rule that each execu- 
tive must call on twenty-five potential 
customers every day. They called on 
everybody, and learned so much about 
people’s needs that the practice was 
maintained. They learned even more 
as change due to the foreign plane 
orders began to affeet every kind of 
business. 

Second, the alert small man found 
that even military aireraft building 
for foreign governments requires all 
sorts of apparently unrelated goods. 
This preview of defense disclosed op- 
portunities for almost any small con- 
cern that would sell. 

Third, the small fellow had sud- 
denly to expand and make a distinct 
separation between civilian and war 
production. That led the most enter- 
prising to sub-contracting and we 
had hen-and-chicken set-ups here as 
early as anybody. 

Expansion ealled for more capital, 
equipment and labor. The alert small 
man was quick to see the economies 
in using the plant and labor of his 
smaller competitors who were gen- 
erally not equipped for aireraft work. 
So civilian production was shifted to 
outside plants leaving the “hen” free 
to concentrate on exacting aircraft 
work. 

What is to become of the salesman 
in the seller’s market of defense? 
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This question is hotly debated but 
our forgotten man had an answer two 
vears ago. First, war wages and the 
coming of defense orders to his big 
competitors made a better market 
for his e¢ivilian goods—even oppor- 
tunities to take business away from 
the big fellows. So he put on sales- 
men instead of laying them off. See- 
ond, salesmen were sent out scouting 
for “chickens” and after all the small 
concerns had been given sub-con- 
tracts, then forgotten pieces of equip- 
ment were run down and purchased 
or put into production. 

That wasn’t the end because some 
of the small eoneerns canvassed for 
sub-eontracts had owners whose tech- 
nical ability made them more de- 
sirable as employees than sub-eon- 
tractors. So the small manufacturer 
persuaded the smaller one to sell his 
equipment and take a job and that 
appears to be an “out” for some of 
the small men who are in diffieulties 
today. They are worth more to the 
nation as supervisors and instructors 
than as business men. 


UNPUBLICIZABLE 


“But we ean’t say so!” said the 
employment manager of an aireraft 
company. “Not long ago, I hired a 
erackerjack sheet-metal man who, 
with his brother, was struggling to 
keep alive a business left them by 
their father. One brother decided to 
swallow his pride and ask us for a 
job. We were delighted to get him, 
his salary is more than he and his 
brother together made out of their 
business in normal times and when 
the emergency ends he will be a bet- 
ter sheet metal man, free to stay here 
or go back to his own business. There 
are many such cases, and small men 
in defense troubles ought to ask 
themselves honestly where they’ can 
be of the most service. But we ean’t 
suggest that they come to work here, 
beeause that would look as though 
we were forcing the small man out of 
business.” 

The other day I went with a small 
manufacturer to visit a friend of his, 
a machinist of seventy, who has built 
up his own business of making 
miniature reproductions for distribu- 
tion as desk ornaments. He has some 
fine machine tools which nobody but 
himself ever touches. My friend, the 
manufacturer, brought him a small 
order of parts used in his own de- 
fense product and explained that he 
wanted to get the old gentleman ac- 
customed to defense work and ulti- 
mately to take in an assistant or two 
to keep his tools fully oceupied. 

“T’d like to do this,” he said, “be- 
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fore the government has to do it, 
maybe in not a nice way.” 

At first, before priorities began to 
be felt, our forgotten man got what 
seemed to be a dividend out of the 
war—ships were taken off the serv- 
ices that had been bringing materials 
through the Panama Canal and sud- 
denly his eastern competition dwin- 
dled. 

“We thought we had inherited all 
the customers,” recollects a chemical 
manufacturer, “and could pick and 
choose the best. Our plant was soon 
running full capacity. We would take 
‘are of the customers who would be 
worth most to us after the emergency. 
But that was nearly a year ago—how 
far back it seems now!” 

As priorities clamped down, this 
manufacturer, typical of a general 
situation, had to look ahead and get 
ready for the next step. 

First came the rush of buyers who 
ordered several times their normal 
requirements to build stock piles and 
demanded long-term contracts to 
assure supplies. Priorities were af- 
feeting his own materials so he could 
not fill such orders or make contracts. 
One of his important materials was 
largely taken for defense and he had 
to go back to a less desirable earlier 
material, displaced several years ago, 
but still obtainable in reasonable 
amounts. 

Such experiences soon showed the 
alert small manufacturer out here his 
place as a rationer to his customers. 
Growing seareity of materials re- 
duced production to from 90 to 75 
percent of plant capacity, with pros- 
pects of further reduction to 50 per- 
cent or less next year. And in most 
‘ases this type of plant has not yet 
been adapted to defense chemicals. 


CUSTOMER MORALE 


These manufacturers also have 
plenty of work for their salesmen. 

One job is taking care of customers’ 
morale as well as their current re- 
quirements, assuring them that each 
will get his share as long as goods are 
available; that the manufacturers 
themselves are working on that basis 
with their own suppliers; and that 
reductions will be fairly apportioned. 

This is a jump ahead because to- 
morrow all civilian production will be 
on the rationing basis and beeause 
there are now strong temptations 
to aet otherwise. Tempting offers 
for goods eome from mysterious 
strangers—that is the “black market.” 
Tempting prices are also offered for 
export goods but the trade has been 
largely shut off, some of it normal 
business carefully built and fostered 
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against strong foreign competition. 

In taking the long view, these small 
fellows are doing what is best for 
the country and for themselves. They 
are acting like their big eastern com- 
petitors, some of whom are paying 
railroad freight rates to ration old 
customers in the west. 


POST-WAR COMPETITION 


“When things get back to where 
they were,” says one Los Angeles 
chemical manufacturer, “we will be 
glad to resume competition with our 
astern friends—but today we think 
they rate an orchid for their broad 
policies and their sportsmanship.” 

Another job for salesmen employed 
by these concerns, apparently doing 
nothing but civilian business, is an- 
ticipating the government in getting 
figures of defense uses of their prod- 
duets by eustomers. The further we 
co in defense, the less certain we will 
be of the line between civilian and 
war needs because the defense forces, 
which includes much of the civilian 
population, use enormous quantities 
of everyday “civilian” goods. Whether 
a manufacturer shall continue getting 
materials and making “civilian” 
goods will depend upon the uses his 
eustomers are making of his prod- 
ucts. Eventually Washington will 
get the faets upon which to draw the 
lines but there is no law or regulation 
that prohibits manufacturers doing 
this now. So, the alert, small manu- 
facturers out here are getting facts 
from their customers and later on, 
when Washington wants to know, 
will have their cases prepared. 

The ratio of the alert small men to 
small manufacturers generally is not 
easy to figure. It may be one in fifty 
or one in a hundred. The present dis- 
tress among small coneerns going 
through defense adjustments and the 
comparative rarity of the alert man’s 
success story in the news indicates 
that the ratio is not nearly as large 
as we might wish. 

But he is here and he has shown 
the American ability to adapt him- 
self to new situations. His suecess 
story should be encouraging not only 
to the less adaptable small man, but 
also to others like himself, all over 
the country, who have kept a jump 
or two ahead. 

To the alert small man everywhere, 
it should be heartening to know that 
he has good company. 

To the others, the story of his ex- 
periences and the suecess with which 
he has met and is meeting today’s 
problems should supply a few ideas 
which may furnish a elue to the 
solution of present difficulties. 
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Design of a Urea Resin Plant 


A. BROTHMAN and A. P. WEBER Engineers, Hendrick Mfg. Co., Carbondale, Pa. 


Chem. & Met. INTERPRETATION 


Rational design of chemical process reaction equipment demands 
careful attention to many details of both the process and the equip- 
ment itself. Among these are questions of the best material, its 
strength and working properties, heat release and heat transfer, and 
many other factors. An interesting discussion of the designer's meth- 
ods in designing the reaction equipment for an actual urea resin 
plant appears in the accompanying article. Particular attention is 
drawn to some of the ingenious details that have been developed 
to avoid trouble with common parts such as stuffing boxes and sub- 


merged guide bearings. —Editors. 


gone of a urea resin plant, 
as well as plants for most other 


resins, covers three main parts: the 
resin kettle, the refluxing equipment, 
and the dehydration equipment. These 
three main equipment groups, in the 
order mentioned, correspond to the 
main unit operations employed in 
producing the resin: chemical con- 
densation of the reactants; refluxing 
for completing the reaction and re- 
moving the heat of reaction to main- 
tain a constant reaction temperature; 
and final removal of process water 
to dehydrate the resin to the desired 
level of dryness. 

A typical instance of design was 
the ease of a 500-gal. urea resin plant 
constructed by the writers’ company 
for the manufacture of resin for 
making plywood. Among design con- 
siderations in the kettle proper, the 
most critical aspects were the selec- 
tion of a suitable material of con- 
struction, provision of an agitator 
assembly of satisfactory mechanical 
and functional design, and con- 
struction of the vessel to withstand 
the temperature and pressure condi- 
tions of operation. 

Tests and actual installations have 
shown nickel to be the metal best 
suited for urea resin autoclaves. In 
this particular case 20 percent nickel- 
clad steel was used for the inner 
shell members, with all other parts 
in eontact with the batch or the 
vapors made of pure nickel. 

A horseshoe type agitator was 
selected since the reaction mass tends 
to inerease in viscosity toward the 


end of the process, approaching a 
consistency well beyond that for 
efficient performance of high-speed 
mixing equipment. With a horseshoe 


agitator, a tip speed of about 500 ft. 
per min. is most efficient, and with 
4-in. clearance in the vessel shown in 
Figs. 1 and 2, this called for a rota- 
tional speed of 41 r.p.m. The agi- 
tator, it will be noted, was of bolted 


construction to permit disassembly 


for overhauling or repairs and re- 
moval through the vessel manhole. 

An agitator with the blade area 
shown in Fig. 2, operating at 41 
r.p.m., will absorb about 7 hp. when 
the reaction mass attains its maxi- 
mum consistency. The maximum 
frictional loss of power in the stuffing 
box will approach 0.4 hp. (see article 
on Stuffing Boxes, A. Brothman, 
Product Engineering, Sept. and Nov. 
1940). Therefore, the total estimated 
brake load on the agitator drive of 
7.4 hp. will produce a torsional mo- 
ment in the agitator shaft of (7.4 


Fig. 1—This is the urea resin plant, built for a plywood resin manufacturer, 
the detailed steps of which the authors describe here 
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63,025) /41 11,400 in.-lb. The di- 


ameter of shafting required to trans 


mit this torque load, aceording to 
the computation method deseribed in 
an earlier article (Vertieal Shaft 
Design, A. Brothman, Product Engi 
neering, April 1940) is found to be 
2.48 in. when the stress at the vield 
point of nickel is taken as 25,000 Tb. 
per sq.in. and the stress at the 
endurance limit as 30,000 Ib. per 
sq.in. 

If a torsional deflection of 1 deg. 
per 20 diameters of shafting is per 
mitted, the shaft diameter required 
to transmit the load without undue 
torsional vibration of the shaft at 
shock loading is found to be 2.56 in. 
according to the ealeulation method 
deseribed in the above mentioned 
article. In this case the modulus ot 
elasticity in shear of nickel is taken 
as 12,000,000 Ib. per sq.in. Beenuse 
of the low agitator speed, the stiffen 
ing influence of the agitator cross 
brace, and the use of a bottom guide 
bearing, bending stresses in the shaft 
ean be considered negligible. Con 
sidering the efficieney of transmission 
of the right-angle gear-head motor 
drive, a drive with a nominal rating 
of 10 hp. was selected. 

The motor drive was rated at a 


thrust load capacity in either di- 
rection of about 6,000 lb. Investigat- 
ing the thrust load imposed during 
operation, it was found that under 
full vacuum operation the thrust 
load would equal the weight of the 
agitator, shaft and coupling (371 Ib. 
total) plus the thrust of the atmos- 
phere on the eross section of the 
2 11/16-in. diameter shaft or a total 
of 455.8 Ib. With the vessel operat- 
ing under a maximum positive inter- 
nal pressure of 60 Ib. per sq.in., the 
downward thrust would be 371 Ib. 
less the pressure of 60 Ib. against 
each square inch of the shaft cross- 
sectional area, or 41 lb. The drive 
thrust capacity is therefore more 
than ample. 

Stuffing boxes and agitator shaft 
bottom guides are often troublesome 
problems. It is therefore worthwhile 
to go into the designs seleeted for 
these parts, as detailed in Figs. 3 
and 4. The bottom guide members 
should be constructed of materials 
having corrosion-resistant properties 
similar to those of the other materi- 
als contacting the vessel members and 
incapable of forming a_ galvanic 
couple with other vessel members. 
The contacting parts should have a 
difference in hardness of at least 


Fig. 2—Resin kettle cross section showing jacket and agitator design 
Fig. 3—Stuffing box detail showing method of guiding shaft with gland bushing 


Fig. 4—Agitator shaft bottom guide bearing with replaceable wearing surfaces 


100-150 Brinell points to avoid 
galling or seizing and a clearance 
between contacting parts consistent 
with the lubricating properties of 
the reaction materials. To satisfy 
these conditions “Z” nickel was used 
for the sleeve which was press-fitted 
on to the bottom of the agitator 
shaft, and this sleeve was run in 
contact with a cold-drawn nickel 
guide bushing clearing the sleeve by 
0.008 in. (“Z” nickel is a heat harden- 
able nickel alloy containing 98.5 
nercent nickel, having corrosion re- 
sistant properties under the condi- 
tions of use similar to those of “A” 
nickel.) The sleeve was machined 
from a cold-drawn bar, then heat 
treated to about 380 Brinell and 
ground internally and externally to 
final dimensions. A cold-drawn “A” 
nickel bushing, press-fitted into a cast 
nickel housing, was used as the bot- 
tom guide member proper. Such a 
guide is easy to repair by replace- 
ment of the bushing. 

Problems in the design of a stuffing 
box for an application of this type 
include necessity for choosing a 
packing material incapable of seor- 
ing the agitator shaft, and need for 
reducing the guiding function of the 
packing on the shaft to an absolute 
minimum. _asbestos-lubricant- 
impregnated packing combination 
was used and a guide bushing was 
provided in close proximity to the 
packing. If this bushing had been 
placed in the floor of the box proper, 
adequate lubrication would have been 
difficult and lubricant might have 
been drawn into the vessel under 
vacuum. Therefore the bushing was 
placed in the gland. To prevent the 
possibility of uneven adjustment of 
the gland and eramping of the bush- 
ing, the gland was fitted closely to 
the bore of the box while the holes 
in the gland flange were reamed to 
the bronze box studs. The S.A.E. 
No. 64 bronze gland bushing was 
fitted for continuous lubrication. The 
gland proper was made of mild steel 
to avoid galling between the gland 
and the bronze studs of the box. 

The design of the vessel itself was 
intended to promote good mixing 
both for the initial batch volume and 
for the reduced volume during de- 
hydration. It was necessary to in- 
sure a maximum area of jacketed 
surface in contact with the batch at 
all times and also to design and 
fabricate the vessel in accordance 
with A.S.M.E. Unfired Pressure Ves- 
sel Code requirements. 

Four considerations usually deter- 
mine the design of a surface con- 
denser to be used in a typieal resin 
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plant. The first of these is the heat 
of reaction of the process. When 
refluxing is used as a means of con- 
trolling the temperature, all of this 
heat must be taken out by the con- 
denser. The second factor is whether 
the reaction mass is to be cooled 
after completion of the reaction by 
flashing of water vapor under 
vacuum. This method is desirable in 
producing some kinds of resins, for 
example, urea resins, in avoiding 
high temperatures for prolonged 
periods of time which, if not sharply 
controlled, would convert the resin 
from one stage of its development 
to another. The third consideration 
is the amount of jacketed space re- 
maining in contact with the batch 
during dehydration, coupled with the 
steam temperature used in the vessel 
jacket and the degree of vacuum 
maintained. The final question is 
the limiting rate of steam release 
from the reaction mixture which can 
take place without excessive foaming 
resulting in fouling of the condenser 
surfaces. 

In the particular plant here re- 
ferred to, the process was expected 
to produte a heat of reaction of 
100 B.t.u. per hr. per pound of 
reaction mass. In order to remove 
this by refluxing, 500 x 8 x 100 = 
400,000 B.t.u. per hr. would have to 
be removed by the condenser. With 
cooling water at 75 deg. F. and a 10 
deg. F. cooling water temperature 
rise, the log mean temperature poten- 
tial across the condenser tubes would 
be 135 deg. F. Using a safe value 
for the overall heat transfer coeffi- 
cient of 300 B.t.u. per hour, sq.ft. 
and deg. F., the amount of cooling 
surface for refluxing would be 400,- 
000/(300 x 135)= 9.88 sq.ft. 

Immediately after refluxing, the 
process to be used ealled for drop- 
ping the batch temperature in a pe- 
riod of not over one hour from 212 
deg. F. to 95 deg. F. We decided to 
do this by flashing some of the batch 
water by subjecting the reaction 
mass to vacuum and thus converting 
sensible to latent heat. With a batch 
of 500 gal. at 8 lb. per gal., and a 
specific heat of the reaction mass of 
about 0.6, the amount of heat that 
would have to be removed would 
amount to 4,000 x 0.6 x (212-95) = 
281,000 B.t.u. per hour. The con- 
denser surface required to remove 
this amount of heat would be small 
and would obviously come .well within 
that required for the main dehydra- 
tion problem, as is shown in a later 
section. 

After cooling the batch, the process 
tion problem, as is showin in a later 


Condenser 


Fig. 5, Top—Nickel-clad condenser with nickel tubes for refluxing and dehydration 


Fig. 6, Above—Assembly of resin kettle, condenser and condensate receivers, show- 
ing method of piping to accommodate the various phases of the process 


perature of 95 deg. F. (correspond- 
ing to a vacuum of 28.5 in. He). 
Condenser requirements were caleu- 
lated as follows: Considering the 
reduction in volume accompanying 
flashing of the batch water, there 
would remain a contact surface be- 
tween the vessel jacket and the batch 
of about 72 sq.ft. With a safe value 
of 34 B.t.u. per hour, sq.ft. and deg. 
F. assumed for the overall heat 
transfer coefficient from the jacket, 
at 60 lb. ga. steam pressure in the 
jacket, the maximum heat input from 
steam to reaction mass would be 34 
(292.7 — 95) « 72 = 470,000 
per hour. Removing this heat in a 
condenser employing cooling water 
at 75 deg. F. and a 10 deg. tem- 
perature rise, with vapor from the 
kettle at 95 deg. F., would give a 
log mean temperature difference of 
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14.5 deg. F. aeross the condenser 
tubes. With a condenser heat trans- 
mission coefficient of 300 B.t.u. per 
hour, sq.ft. and deg. F., the required 
condensing area for the maximum 
load of water vapor would be 470,000 
/(300 14.5)= 108 sq.ft. of con- 
denser surface area. 

To determine the amount of con- 
denser surface required for the non- 
condensible gases it is necessary to 
arrive at an estimate of the amount 
of these gases passing through the 
condenser per minute. A general 
rule which may safely be applied to 
all urea-resin (as well as phenolic- 
resin) installations is that the amount 
of non-condensible gases entering the 
condenser per minute is equal to the 
vacuum pump displacement per min- 
ute which would be required to evacu- 

(Please turn to page 82) 
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Silver Offers Resistance 
To Many Chemicals 


ALLISON BUTTS Professor of Electrometallurgy, Lehigh University 
JOHN GIACOBBE American Silver Producers’ Research Fellow 


Chem. & Met. INTERPRETATION 


Believe it or not but the lowest cost metal free of all priority restric- 
tions that is suitable for construction of equipment is silver. The 
present price of $5.06 per lb. is considerably lower than formerly. 
And it must be borne in mind that from 50 to 75 percent of the initial 
cost of silver equipment will be recoverable as scrap silver value. 
It offers good resistance to alkalis and many of the acids. —Editors. 


ILVER AS A MATERIAL OF CON- 
STRUCTION has found important 


use in the manufacture of certain 
highly corrosive chemicals, where 
equipment made of other metals 
would have a short life, and also in 
the manufacture of some products of 
high standard of quality where even 
a slight contamination might cause 
discoloration or some other detriment 
to the product. Though consideration 
of silver as an ersatz material would 
involve rather a new connotation in 
the meaning of that word, shortages 
of nickel, aluminum, tin and other 
materials now point with new em- 
phasis toward possibilities in the 
use of silver. 

In the kind of structural use here 
implied, resistance to corrosion is a 
primary requisite, and it is the pur- 
pose of this article to present certain 
new experimental data that are in- 
dieative of the resistance of silver, 
and also of certain other metals for 
comparison, to attack by a number of 
industrial chemicals. All ‘of the data 
were obtained in the Department of 
Metallurgy at Lehigh University 
since May, 1940, in work condueted 
under a fellowship sponsored by the 
American Silver Producers’ Research 
Project. As is well known, the 
Project came into being because of 
low market price for silver and es- 
pecially because of the threat of still 
lower prices if and when the artificial 
government support of silver is modi- 
fied or ended, as an effort to develop 
and to lay groundwork for future 
development of industrial utilization 


of silver. Some aspects of the de- 
fense situation now lend added im- 
portance to what has been done under 
the Project. The work of the Project 
up to May, 1940, was summarized in 
a book “Silver in Industry”, edited 
by Lawrence Addicks, published by 
Reinhold Publishing Corp., New 
York, 1940, one chapter, of which, 
by Allison Butts and J. M. Thomas, 
op. cit., pp. 357-400, was given to the 
subject of corrosion resistance. The 
present article is supplementary to 
that chapter. None of the results pre- 
viously published are repeated, but 
results,are given of work done since 
that publication in continuation of 
similar tests. The methods and con- 
ditions of the tests, a knowledge of 
which is necessary to give value to 
the results, will be outlined here. 
Additional diseussion and informa- 
tion may be found in the reference 
cited. 

The work on corrosion under this 
project was inspired by the dearth 
of information in the literature con- 
cerning the behavior of silver on ex- 
posure to the action of most chem- 
ieals. The object was to supply 
preliminary data on the corrosion of 
silver for a considerable number of 
substances under nearly identical 
conditions, rather than to make a 
more extended study for a smaller 
number of substances by studying 
the effects of such variables as tem- 
perature, aeration, and rates of flow. 
Largely for this reason the refluxing 
method was used; in this the tem- 
perature is maintained at or only 
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slightly above the boiling point ef 
the liquid, and movement of the 
liquid is that corresponding to a slow 
boil. Aeration can be provided, but 
this was not done in the set of tests 
here reported. 

A tew other metals were subjected 
to the same test conditions for com- 
parison. The data in many eases will 
show whether or not silver should re- 
ceive consideration for some specific 
application. It is believed that the 
refluxing test with specimens in three 
positions is applicable to some serv- 
ice conditions which may frequently 
be approached in plant practice. 
However, the limitations of tests and 
the restriction here to a given set of 
conditions, make it inadvisable to 
adopt or reject for a particular job 
any of the metals without more ex- 
tensive tests closely controlled 
within the range of the proposed con- 
ditions of use, accompanied by full 
consideration of design, cost, and all 
other factors involved. 


The data following are tabulated in 
two different series, the first derived 
from refluxing tests and the second 
from immersion and evaporation tests. 
In both series the metal specimen 
under test was weighed before and 
after an initial period (usually 24 hr.) 
of exposure to the corroding medium, 
then returned to the medium for 
further exposure and subsequent weigh- 
ing. This was done because the rate of 
corrosion ‘commonly slows up on con- 
tinued exposure, and because the rate 
will be different initially from that in 
later periods when a protective film is 
formed. The number and time of the 
later test periods (usually longer than 
24 hr. each) are shown in the tables. 

In the refluxing tests the liquid was 
held at a low but steady boil, with 
three strips of the same metal being 
tested placed as follows: “A” speci- 
men: suspended inside the inner tube 
of the water-cooled condenser entirely 
in the vapors, with condensate form- 
ing on it; size 10 by 1 em. “B” speci- 
men; suspended at the junction of the 
liquid and vapor phases; size 10 by 1.5 
em., about two-thirds in the liquid 
phase. “C” specimen: completely 
immersed in the liquid; 10 by 2.5 em. 
Sample of liquid was 500 ml.; vessels 
of glass; specimens suspended with 
glass rods or hooks. Access of air was 
allowed to the condenser tubes when 
the vapor condensed, but no actual 
aeration was provided in the corroding 
liquids. 

In the immersion and evaporation 
tests the specimen of size 10 by 2.5 em. 
was placed in a Pyrex beaker with 200 
ml. of the liquid, each specimen in a 
separate beaker. About four-fifths of 
the specimen was initially covered by 
the liquid, the upper part projecting 
above the surface. In some tests the 
material was merely allowed to stand 
at room temperature; in others the 
beaker was placed in an oven and the 
liquid evaporated to dryness. The level 
was then restored and the liquid again 
evaporated, this being repeated several 
times during the test periods. In a few 
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cases some special procedure was 
adopted. Any departures from the 
above conditions are noted in the 
tables, 

Before the initial weighing each 
specimen was cleaned according to the 
same procedure, as follows: The speci- 
men was scrubbed on both sides with 
pumice, using a wad of cotton, until 
a uniform surface was obtained. It 
was then thoroughly rinsed with dis- 
tilled water, immersed in alcohol, dried 
in an oven at a temperature not above 
100 deg. C., and then allowed to cool 
in a dessieator. After the exposure 
and before the subsequent weighing the 
specimen Was again cleaned in the same 
manner as before except that the scrub- 
bing was done without an abrasive. 
With this procedure any non-adherent 
or soluble crust formed on the speci- 
men as a corrosion product was re- 
moved before the weight was taken. A 
tightly adherent film would not be re- 
moved. A degree of uncertainty in the 
results occurred when the film was 
adherent to an intermediate degree, 
but this question was involved in few 
instances, since most of the films, when 
any were formed, were either fully ad- 
herent or readily removed. 

In order to avoid this kind of un- 
certainty in corrosion testing, it is 
often recommended that any corrosion 
product be completely removed before 
the second weighing. That method was 
not used here because it makes no dis- 
tinction between a loose product and a 
tight film that would serve as a pro- 
tective coating in continued service, a 
point that was considered to be of par- 
ticular importance in the case of silver. 
That method also is less well adapted 
to the dividing of the tests into periods 
of initial and subsequent exposure, and 


in addition introduces the possible 
error of removal of metal when removy- 
ing an adherent corrosion product. 

The amount of corrosion is expressed 
in each case as loss of weight (or gain 
indicated by +) caleulated to milli- 
grams per square decimeter per day 
(mdd.). This value may be converted 
to average penetration in inches per 
year by.multiplying it by the factor 
0.001437 /density. 

A gain in weight resulting from cor- 
rosion may be innocuous, but more 
often indicates serious attack. When 
it is relatively small initially and is 
followed by a stabilized condition, it 
indicates formation of a protective film 
which may be desirable, or at least 
harmless, even if it causes some 
changes in appearance of the silver. 
But if it is large initially, continues, 
or is followed by a loss in weight, it 
indicates a removable corrosion prod- 
uct and is as bad as an initial loss. 
In both of these cases, the kind of in- 
stallation or process in view, especially 
whether or not abrasion will take 
place, needs to be considered. 

The main objection to use of silver as 
a structural material being the high 
first cost, it becomes necessary to con- 
sider whether this can be offset by 
longer life, thus eliminating replace- 
ments or repairs, and by scrap value. 
In some cases cost can be greatly re- 
duced by use of a coating instead of 
solid construction. When the coating is 
electroplated, it will ordinarily be of 
high purity. The silver used in the 
tests was high-purity sheet, 999.9 fine, 
0.002 in. thick. In most cases use of 
silver of lower purity would have a 
negligible effect on the results; in a 
few cases, depending on the corroding 
liquid, the difference might be large. 


Fine silver coil 1% in. outside diameter and 1/16 in. wall 
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Data on the other metals used was 
as follows: 

Nickel: standard cold-rolled A nickel 
sheet, anneaied to complete soft tem- 
per, 0.025 in. thick. 

Monel: same condition and thickness. 

Copper: electrolytic sheet, half hard, 
0.016 in. thick. 

Aluminum: 3S—3 H sheet, 0.062 in. 
thick. (In reality an alloy containing 
1-1.5 per cent Mn, much used for 
sheet, of high resistance to ordinary 
corrosion, ) 

18-8 stainless steel: C, 0.10 per cent; 
Mn, 0.25; Si, 0.25; thickness 0.01 in. 
We are informed that stainless steel 
types 316 and 317 (18 Cr, 8 Ni, 2-4 
Mo) are superior to the type here used 
in resistance to acetic acid, citric acid, 
aluminum sulphate, and probably 
aluminum chloride. 

Except when noted, the corroding 
liquids were of standard laboratory 
reagent grade, C.P. or better. 

The following tabulations show the 
results of the refluxing tests. All fig- 
ures are losses except when preceded by 
the + sign, and all are expressed in 
milligrams per square decimeter per 
day except where indicated by %. 


Acetic Acid 
Weight Losses 
Test in mdd.? 
Period, 
Silver 0-24 neg. +3.3 
24-48 0 6.0 


Aluminum 0-24 59. 
18-8Cr-Ni 0-24 260. 
5 


Temperature, 102 deg. C., 50% by volume. 


Carbon Tetrachloride 


Silver 0-2 +4.0 414.0 +9.0 
24-48 00 0.0 0.0 
48-138 +2.0 1.3 0.0 


Temperature, 77 deg. C. Specimen en- 
tirely immersed in boiling liquid. ‘‘B’’: Speci- 
men at the junction of liquid and vapor. 
“C'': Specimen suspended in condensing vapor. 


Citric Acid 
Silver 0-24 +0.5 0.0 0.0 
24-72 0.3 0.0 0.7 
Nickel 0-24 0.0 1.4 57 
24-72 4.7 1.6 26 
18-8 Cr-Ni 0-24 0.8 340 690 
24-72 0.5 0.4 0.2 


Temperature, 100 deg. C., 15% by weight. 


Crotonaldehyde 
Silver 0-24 43 3.3 +3.0 
24-120 0.5 3.0 +0.7 
Aluminum 0-24 +7.0 §.3 2.8 
24-120 0.0 +1.3 +0.8 
Temperature, 102 deg. C. 
Cupric Sulphate 
Silver 0-24 war 8.4 0.6 
24-48 19 4+7.4 
48-138 +8.6 
Monel 0-24 ..+. +340 50 
24-48 130 730 
48-138 34 270 


Temperature, 101 deg. C., 20% CuS0O4.5H20 
by weight. Aluminum is attacked under the 
same conditions, Consequently no data could 
be obtained. 


Lactic Acid 


Silver was not attacked by boiling 
(122 deg. C.) lactic acid. 


Monochloracetic Acid 


Silver 0-24 (0.16% 0.6% 1.0% 
24-72 1.5% 3.9% 


20% by weight. 


ane 
f 
0 350.0 640.0 gee 
0 380.0 650.0 
0 420.0 270.0 : 
0 210.0 4.0 us 
— 
— 
12—77 


a 

“a 
s 

vy 


Phenoldisulphonic Acid 


Silver was rapidly attacked by this 
acid at elevated temperatures (140-160 
deg. 


Phosphoric Acid* 


Silver 0-24 2.5 +20 +21 
24-120 0.2 +1.0 +4.0 

Nickel 0-24 120 710 1050 
24-96 +2.0 30 510 

Copper 0-24 0.0 1700 1800 
24-72 3.8 140 170 


*Commercial acid containing slight amount 
of chloride and probably fluoride. Temperature, 
100 deg. C., about 50% by weight. 


The following tabulations give the 
results of immersion and evaporation 
tests: 


Aluminum Chloride 


Mdd. 
Period, 
Meta! Hours Condition 1) Condition (2) 
Silver 0-24 12 1.0 
24-72 5.0 1.2 
72-120 5.2 0.0 
Aluminum 0-24 Specimen 340 
24-72 Dissolved 390 
18-8 Cr-Ni 0-24 Specimen 23 
24-72 Dissolved 140 
72-120 10 
Copper 0-24 12 
24-72 95 17 
72-120 10 


Testing Conditions.—Condition (1); 30 per- 
cent solution of AlCls6H,O repeatedly evapo- 
rated to dryness at 100 deg. €. Condition (2): 
30 percent solution at room temperature, ex- 
posed to atmosphere. 


Aluminum Fluoride 


Silver 0-24 0.0 0.0 
24-48 0.0 neg. gain 
48-110 0.0 neg. gain 
18-8 Cr-Ni 0-24 1.2 20 
24—48 0.0 1.0 
48-110 0.0 +3.0 
Aluminum 0-24 +0.09% +1.0 
24-48 +0.01% +1.4% 
48-100 +0.01% 2.0% 
Monel 0-24 5.0 31 
24-48 1.6 39 
48-110 0.8 18 


Condition (1): Saturated solution held at 
room temperature. Condition (2); Saturated 
solution held at 100 deg. C, 


Aluminum Sulphate 


Mdd. 

Silver 0-42 3.1 

42-90 0.0 
Copper 0-42 11 
42-90 16 
18-8 Cr-Ni 0-42 150 
42-90 430 


Condition: 30% solution of 
repeatedly evaporated at 67 deg. C. Silver and 
copper unchanged in appearance. 18-8 covered 
with semi-adherent green scale. 


Aminoazobenzene 
Silver 0-96 0.1 
96-192 +0.2 
192-312 0.0 
Copper 0.0 
96-192 0.5 
192-312 0.4 
18-8 Cr-Ni 0-96 0.0 
96-192 0.1 
192-312 +0.2 


A eaturated alcoholic solution at 70 deg. C. 
was used. Dark-blue discoloration on silver; 
blue-red on copper; none on 18-8 stainless, 


Barium Chloride 


Condition (1) Condition (2) 


Silver 0-24 8.6 
24-96 3.6 0.3 
Copper 0-24 23 10 
24-96 7.9 4.7 
Nickel 0-24 1.8 0.0 
24-96 0.0 0.3 
18-8,Cr-Ni 0-24 4.8 0.8 
24-96 0.9 0.1 
Condition (1): 380 percent § solution of 
BaCly.2Het) repeatedly evaporated at 100 deg. 
( Condition 2 Saturated solution held at 
room temperature 


Cadmium Sulphate 


Silver 0-24 0.4 0.0 
24-96 0.7 0.0 
Aluminum 0-24 1050 17 
24-96 310 19 
Copper 0-24 2 3.4 
24-96 9.0 2.5 
18-8 Cr-Ni 0-24 15 9.4 
24-96 3.1 1.8 


Condition (1): 30 percent (by weight) solu- 
tion of 83CASO,.8H2O held at 100 deg. C. In 
contact with atmosphere. Condition (2): 30 
percent solution at room temperature, exposed 
to atmosphere. 


Calcium Chloride 


Mdd. 

Silver 0-24 1.8 
24-120 0.3 
Copper 0-24 2.6 
24-120 1.2 
Nickel 0-24 0.0 
24-120 0.4 

50 nercent solution held at 67 deg. C, The 

silver specimen was not tarnished; Nickél and 


Copper were slightly discolored. 


Calcium Fluoride 


Silver 0-96 +0.0 
96-212 0.0 
Copper 0-96 +10.0 
96-212 1.6 
Nickel 0-96 5.8 
96-212 2.3 
18-8 Cr-Ni 0-96 3.7 


Saturated solution repeatedly evaporated at 
100 deg. C. Copper shoWs great discolora- 
tion, silver none. 


Calcium Hypochlorite 


Silver 0-48 +5.3 
48-120 +2.9 
120-408 +5.5 
Aluminum 0-48 +23 
48-120 +11 
120-408 7.1 
Copper 0-48 S4 
48-120 160 
120-408 88 


Saturated solution at room temperature, 70 
percent available chlorine. Dull, black adher- 
ent film formed on Silver; flaky, white film 
on Aluminum; copper severely attacked above 
liquid line, 


Cresol 
Condition (1) Condition (2) 
Silver 0-24 0.0 0.0 
24-264 0.0 0.1 
Nickel 0-24 0.0 0.0 
24-264 0.1 0.0 
18-8 Cr-Ni 0-24 0.0 0.2 
24-2 0.1 0.1 


(1) A technical m and mixture held at 
70 deg. C. (2) Same as above but at room 
temperature. 


Citric Acid 
Silver 0.41 
Aluminum 3.9? 
Copper 17? 


18-8 Cr-Ni 110¢ 


30 percent solution by weight. These losses 
were shown after a perlod of 48 hr. during 
which the solution was repeatedly evaporated 
to drynegs at 67 deg. C. *Adherent blue film 
formed, 7Attack not visible; no change in 
color of solution. "Only slightly tarnished; 
solution became blue, ‘Strongly attacked; 
solution purple, 


Cupric Nitrate 

Silver 0-24 0.0 
24-96 0.0 
96-240 0.2 

Aluminum 0-24 +21 
24-96 160 
96-240 69 

Monel 0-24 +15 
24-96 +16 
96-240 2.8 


20 percent solution of CuNO3.3H2O held at 
room temperature. Silver unchanged; Aluminum 
coated with white film: monel covered with 
dark-blne crystalline layer. 
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Cupric Sulphate 


Silver 0-24 +3.2 
24-115 +0.5 

Aluminum 0-24 66 
24-115 140 

Monel 0-24 14 
24-115 14 


20 percent solution of CuSO4.5H2O at room 
temperature, exposed to atmosphere. Silver un- 
changed; Aluminum badly attacked at liquid 
line; Monel, green deposit. 


Phenoldisulphonic Acid 


Silver 0-24 13 
24-48 23 
48-120 2 


C.P. acid out of contact with air. Silver 
coated with adherent light-brown film. 


Potassium Chlorate 


(1) (2) 
Silver 0-24 0.4 1.0 
24-96 +0.3 0.4 
Aluminum 0-24 0.8 +16 
24-96 0.0 +3.0 
Copper 0-24 0.6 5.4 
24-96 +0.2 15 


(1) Saturated solution at room temperature. 
(2) 20 percent (by weight) solution repeat- 
edly evaporated to dryness at 100 deg. C. 


Potassium Chloride 


(1) (2) (3) 
Silver 0-2 9.0 1.2 19 
24-96 2.6 0.4 2 
Copper 0-24 29 6.2 17 
24-96 31 3.1 15 
Monel 0-24 8.6 0.6 4.0 
24-96 6.6 0.2 2.0 


Condition (1): Saturated solution repeatedly 
evaporated at 100 deg. C. (2): Saturated 
solution at room temperature, open to atmo- 
sphere. (3): Saturated solution at 100 deg. 
C., closed to atmosphere. 


Potassium Dichromate 


(1) (2) 

Silver 0-24 5.8 0.2 
24—48 0.0 1.0 

48-144 0.0 0.2 

Aluminum 0-24 +1.5 +0.5 
24-48 +0.7 +0.7 

48-144 +0.5 +0.2 

18-8 Cr-Ni 0-24 neg. neg. 
24-48 neg neg 

48-144 neg neg. 


(1) 20 percent solution at 100 deg. C.; 
no evaporation. (2) 20 percent solution re- 
peatedly evaporated at 100 deg. C. 


(1) (2) 
Silver 0-24 1.6 1.4 
24-120 3.1 0.9 
Aluminum Al showed a slight gain in weight 
at all times. 
Copper 0-24 +7.7 +2.2 
24-120 —5.2 +1.1 
18-8 Cr-Ni 0-24 11 slight gain 
24-120 1.0 slight gain 


Condition (1): 30 percent solution (by 
weight) at 100 deg. C. out of contact with 
air. (2): 30 percent solution repeatedly evapo- 
rated to dryness at 100 deg. C. 


Sodium Aminobenzenesulphonate 


Silver 0-24 1.2 0.0 
24-120 1.0 0.1 

Aluminum 0-24 0.4 0.0 
24-120 +0.2 +0.2 

Copper 0-24 90 34 
24-120 91 S4 


(1) 20 percent solution repeatedly evapo- 
rated at 100 deg. C. (2) 20 percent solution 
held at room temperature. 


Sodium Fluoride 


Mdd. 
Silver 0-24 0.0 
24-120 0.0 


Nickel and Aluminum shoWed some signs of 
attack under the same conditions. Saturated 
solution at 100 deg. C. 
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Zinc Sulphate 
(1) (2) 
Silver 0-24 0.4 0.4 
24-48 1.0 0.0 
48-120 0.: 0.0 
Copper 0-24 17 4.4 
24-48 0.4 
48-120 13 0.6 
Nickel 0-24 9.8 1 
24-48 9.8 0.0 
48-120 6.3 0.3 
18-8 Cr-Ni 0.24 0.0 0.8 
24-48 0.6 0.0 
48-120 3.8 0.0 


Condition (1): 30 percent solution repeat- 
edly evaporated to small volume at 100 deg. 
C. (2): 30 percent solution at room tempera- 
ture, in contact with atmosphere. Silver and 
nickel, no discoloration; copper, dark red; 
18-8, Cr-Ni black film at junction, 


Liquid Bromine 


Tests with pure silver tubing and 
liquid bromine at room temperature 
were conducted as follows: Three speci- 
mens were completely immersed in 
stagnant liquid bromine at room tem- 
perature. Specimens I and II were 
carefully prepared in the usual manner 
with pumice and aleouol; specimen III 
was not given any preliminary treat- 
ment except for the removal of any 
grease and dirt that may have been on 
the surface of the metal. 

Two other specimens were prepared 
and then revolved in the bromine by 
means of a suitably constructed appa- 
ratus at such a rate that the flow of 
bromine past the tubing averaged ap- 
proximately 0.7 ft. per see. An inter- 
mittent flow was used in accordance 
with plant practice. 


Stagnant Bromine 


Specimen Specimen Specimen 
I II Ill 


Time Mdd. Mdd. Mdd. 
0-24 hr. +34 +21 +88 
24-120 +34 +32 +30 

120-168 +25 +6.5 +26 

168-264 +10 +11 +44 


Moving Bromine 


Specimen I Specimen II 
0-24 hr. +44 +50 
24-96 +32 +33 


Autoclave with fine silver lining and cover 


The following remarks apply to the 
tubing immersed in stagnant 
liquid. When removed from the re- 
action vessel all specimens were cov- 
ered with an adherent, black film which 
on moistening with water would turn 
to yellow-green. During the early 
periods of the tests all three specimens 
produced this type of film, but in the 
later stages of the test (120-264 hr.) 
the films on specimens I and II became 
somewhat flaky, porous and _ loose, 
while that on III remained perfectly 
adherent. The numerical value of the 
corrosion rates during these latter 
periods, therefore, will depend on the 
adherence of the film formed. How- 
ever, the data for specimen III prob- 
ably indicate best the actual attack. 

The data for the specimens in mov- 
ing bromine, in comparison with the 
stagnant bromine, indicate a slightly 
greater initial attack (under the same 
conditions of preliminary treatment), 
but no essential difference in the re- 
sistance during later periods. 


Summary 

Generalization from specific cor- 
rosion tests must be limited. It is 
unwise to aceept a favorabie result 
as conelusive without further testing 
under conditions as far as possible 
duplicating the proposed use. A 
given amount of corrosion may in 
some cases be serious and in others 
not, depending on the nature of the 
applieation and the purpose in view. 

A much larger corrosion rate may 
be tolerated with other metals than 
silver, provided the quality of the 
product under treatment is_ not 
affected. A rough division of the 
liquids here tested into those pro- 
dueing little or no attack and those 
“ausing considerable attack is given 
below with respect to silver; with 
respect to other metals such a division 
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seems unwise because of the many 
factors involved and the limited scope 
of the tests. For silver a corrosion 
rate of 7.5 mdd. (0.001 in. per yr.) 
was taken as the division line be- 
tween the two groups. This is of 
course arbitrary, and would be too 
high for electro-plated material. Five 
of the liquids have not been placed 
in either class; most of these showed 
gains somewhat above 7.5 mdd. or 
losses only slightly below. 

For silver, little or no corrosion 
was found in acetie acid (50 per- 
eent), aluminum chloride at room 
temperature, aluminum fluoride, 
aluminum sulphate, aminoazobenzene, 
barium chloride at room temperature, 
‘admium sulphate, calcium chloride 
(50 percent solution at 67 deg. C.), 
‘alecium fluoride, citrie acid, ecresol, 
cupric nitrate, lactic acid, potassium 
chloride at room temperature, potas- 
sium chlorate, potassium dichromate, 
sodium aminobenzenesulphonate, so- 
dium fluoride, and zine sulphate. 

Considerable attack on silver was 
found in aluminum chloride when 
evaporated, barium chloride when 
evaporated, liquid bromine, copper 
sulphate (20 percent), monochlora- 
cetie acid (20 percent), phenoldisul- 
phonie acid, and potassium chloride 
when evaporated or when held at 100 
deg. C. (saturated solution). 

Intermediate results were obtained 
for silver in ealeium hypochlorite 
(saturated solution at room tempera- 
ture), carbon tetrachloride, croto- 
naldehyde, commercial phosporie acid 
(above 50 percent), and sodium 
chlorate. 


Silver-clad steel for use in a chemical plant 
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lower costs than the Northeastern 
mills, even after including transpor- 
tation charges to consuming centers.) 

The Brown Co. has an effective 
minimum capacity of seme 50,000 
tons of rayon pulp per year and a 
potential eapacity of 150,000 tons 
per year. 

The Eastern Co. is another pro- 
ducer of pulp suitable for the manu- 
facture of powder. Recently reor- 
ganized, this Maine company has a 
capacity of from 20,000 to 30,000 
tons annually of spruce cellulose used 
in the rayon industry. 

The overall demand-supply pic- 
ture, therefore, shows a domestie pro- 
ductive capacity of about 300,000 
tons of dissolving pulp per year 
while the present demands for this 
pulp are such as to tax the ability of 
existing pulp companies to fill orders 
despite the fact that all mills are 
operating at a capacity rate. Al- 
though the estimated potential 
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ate the entire vapor space of the 
system, from atmospheric to the 
pressure being maintained, in a pe- 
riod of five minutes. In the installa- 
tion under consideration the total 
vapor space is approximately 50.8 
eu.ft. Considering the progressive 
expansion of the gas accompanying 
exhausting from atmospheric pres- 
sure to 28.5 in. Hg, the integrated 
expression V, log, P./P applies. 
Here the total volume is found to be 
50.8 2.3 X log» (15.0/0.814) = 
147.5 eu.ft., or 29.5 eu.ft. of non-con- 
sible gas per minute referred to the 
pump intake conditions. 

For all practical purposes, the 
total pressure of condensible plus 
non-condensible gases at the con- 
denser inlet equals the absolute pres- 
sure of steam at 28.5 in. He vacuum, 
or 0.814 lb. per sq.in. abs. Assuming 
as design specifications for the con- 
denser a 0.1 lb. per sq.in. pressure 
drop and a 7 deg. F. temperature 
drop for the non-condensible gases, 
the total pressure at the condenser 
outlet would be 0.814-0.1 or 0.714 lb. 
abs., while the partial pressure of the 
steam at the outlet (corresponding to 
a saturation temperature of 88 deg. 
F.) would be 0.654 lb. abs. and the 
partial pressure of the non-conden- 
sible gases, 0.714-0.654 = 0.06 Ib. 
per sq.in. Assuming the non-condensi- 
ble gases to have the molecular weight 


capacity for dissolving pulp  pro- 
duction in this country may approach 
500,000 tons per year, the demands 
for wood cellulose will probably ex- 
ceed this enlarged output given con- 
ditions of an “all-out” war effort. 
It is safe to assume, therefore, that 


all mills producing high grade 
bleached sulphite pulp will continue 
to enjoy capacity operations for the 
duration of the war at least. Since 
the price for wood pulp has remained 
unchanged for the past year, and 
gives evidence of being more or less 
stabilized, any increase in earnings 
will probably come through addi- 
tional output or through a transfer 
of capacity from paper grade pulp, 
where the selling price is lower, to 
dissolving pulp. However, in this 
latter connection there will be the 
desire to retain commercial contacts 
which would more than offset any 
greater profit to be derived from 
strictly war sales of dissolving pulp. 


of air, their specifie volume at the 
condenser outlet would be (359/29) 
(14.7/0.06) (460+88)/460 = 3,610 
cu.ft. per lb. Thus the weight of 
these gases entering the condenser 
per hour would be (29.5 x 60) /3,610= 
0.49 lb. per hr. With a cooling water 
temperature rise of 10 deg. from 75 
deg. F., and gas cooling from 95 deg. 
to 88 deg. F., the log mean tempera- 
ture difference would be 9 deg. F. 
Making the safe assumption that the 
non-condensible gases have the spe- 
cific heat of air, or 0.2374, and using 
the safe figure of 0.01 for the coeffi- 
cient of heat transfer from the non- 
eondensible gases in the tubes to the 
cooling water, then the extra con- 
denser surface needed for these gases 
would be (0.49 0.2374x7)/(0.01X 
9) = 9 sq.ft. Therefore, the total 
cooling area required equals 108+9 
= 117 sq.ft. of tube area. 

The fourth consideration of con- 
denser design mentioned above, 
namely limiting the maximum rate of 
vapor evolution to a degree which 
will avoid eritieal foaming, is not 
diffieult to take care of in this ease. 
From experience it was found that a 
rate of steaming of 500 lb. per hr. 
is the limiting condition. It is ap- 
parent that this high rate of steam- 
ing enters as a factor only during the 
flashing stage since neither the rate 
of evolution of the heat of reaction 
nor the available jacket heating sur- 
face during the last portion of the 
dehydration permit exceeding this 
critical figure. Control of the steam- 
ing rate during the flashing period 
was accomplished by selecting a 
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The fact that dissolving wood pulp 
goes into consumer goods markets 
gives a stability to the post-war earn- 
ing power of the rayon pulp industry 
which most industries do not possess. 
True, there will be a smaller market 
for pulp at the immediate conclusion 
vf hostilities, at least to the extent 
of the direct war uses, but consider- 
ing the fact that the outlets for cel- 
lulose are still largely in their in- 
fancy, the transition from a war to a 
peace economy should be effected 
without much dislocation, particu- 
larly since there will not be any in- 
flated war capacity to consider. The 
extent of European competition can- 
not be determined at the present time 
but as long as the domestic industry 
continues to be on an efficient basis 
and continued provision is made to 
reduce debt and generally improve 
working capital position, that eompe- 
tition, if it develops, ean be with- 
stood. 


proper size of kettle cover vapor 
nozzle and suitable connecting piping, 
and by proper manipulation of the 
vacuum pump equipment. 

The actual design decided upon for 
the combination reflux and dehydra- 
tion condenser shown in Fig. 5 called 
for 120 nickel tubes of } in. outside 
diameter, by 18 ga., expanded at 
both ends into nickel-clad tube sheets, 
the tubes being 7 ft. 6 in. long be- 
tween the tube sheets. Construction 
is of the fixed-tube-sheet design with 
a slight bowing of the tubes allowed 
to take care of expansion. To facili- 
tate cleaning in case of carry-over 
from the kettle, it was decided to 
handle the vapor on the tube side. 
Baffle members on the shell side not 
only support the tubes, but develop 
a spiral motion of the cooling water, 
giving a flow component normal to 
the tupes and making possible a rela- 
tively high water-film coefficient. The 
condenser bonnets were formed of 
20 percent nickel-clad steel. 

In completion of the installation, 
it was provided with equipment for 
the automatic control of temperature, 
pH and pressure. To facilitate op- 
eration a sampling device was pro- 
vided to permit withdrawing samples 
at any time and under any condition 
of pressure. Two sight glasses in the 
cover were supplied, one equipped 
with a permanent lighting fixture, 
and also a sight-glass member inter- 
posed in the condensate leg of the 
condenser piping. Throughout, the 
construction emphasized simplicity 
yet without sacrifice of flexibility or 
ease of manipulation. 
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Equipment in the Limelight 


EDITORIAL STAFF REPORT 


Chem. & Met. INTERPRETATION 


In our November issue we attempted both to “pre-view” and 
“re-view” the equipment developments of the two years since the 
last Chemical Exposition. This we did by approaching the exhibit- 
ors scheduled to appear at this year’s Exposition, as well as a 
selected list of non-exhibitors. Inevitably, many of the new devel- 
opments were missed. The report of the following pages, as well 
as its continuation in our January number, covers additional new 
developments which were found by Chem. & Met. editors on exhibit 


at the Exposition.— Editors. 


ow THAT the eighteenth Exposi- 
tion of Chemical Industries has 
passed into history, it is possible to 
make a number of specific comments 
about its quality and interest, to- 
gether with a large number of com- 
ments regarding individual pieees of 
newly developed chemical engineer- 
ing equipment about which informa- 
tion was lacking when our November 
Pre-Exposition number was in prep- 
aration. 

This last Chemical Show was one 
of the largest on record, both in point 
of numbers of exhibitors, and in at- 
tendanee. About 340 exhibitors were 
represented and, in attendance, the 
total registration appears at the mo- 
ment of going to press to have been 
somewhere between 45,000 and 50,000, 
an inerease of some 15 percent over 
the 1939 Exposition. More than that, 
however, was the high level of real 
engineering interest in the Show. 
Exhibitors without exception re- 
ported more real interest, a smaller 
proportion of euriosity seekers, and 
more accomplished than ever before. 

About the appearance of the Ex- 
position: It had been believed by 
many people that this year’s exhibit 
would be lacking in some of the color 
and interest of previous Expositions, 
owing to the fact that Defense re- 
quirements would prevent much of 
the usual equipment from being held 
up long enough for exhibiting. This 
was actually true to some extent, 
especially in a few notable cases. In 
the main, however, exhibitors did 
their utmost to have attractive and 
informative displays, even if, as in 


many cases, the equipment had to be 
“borrowed” from its purchasers. 

The report which follows is by no 
means an effort to cover the sum total 
of new equipment that was displayed. 
Most of that has already been done 
in our November issue, where we 
both “pre-viewed” and “re-viewed” 
equipment and construction materials 
developments of the two years since 
the last Chemical Exposition. It was 
our effort there to describe the new 
developments of both the exhibitors 
and a selected list of non-exhibitors, 
without regard to whether or not 
those developments would be on dis- 
play at the Show. The current re- 
port, and its continuation which will 
be published in the January number, 
are only the clean-up of that effort, 
based on our interviews with ex- 
hibitors at the Show. By means of 
these two reports it is hoped that we 
will have accomplished our object of 
deseribing briefly practically all of 
the new equipment developments that 
have taken place in the United States 
since the 1939 Chemical Exposition. 

Drying, Heating and Cooling—One 
of the products exhibited by Ingersoll 
Steel & Dise Division of Borg- 
Warner Corp. was the new Kool- 
Shade sun sereen which is now being 
applied industrially in a number of 
cases where it is desired to reduce the 
sun load on air conditioned factories. 
This sereen, developed by Dr. J. J. 
Grebe of the Dow Chemical Co., con- 
sists of an assembly of minute metal 
slats woven into the form of a wire 
sereen, with the slats arranged at 
17 deg. from the horizontal. This 
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arrangement obstructs vision no more 
than ordinary insect sereening but 
excludes direct sunlight when the sun 
is 40 deg. or more above the horizon. 
The sereen is insect-proof and has a 
sun-excluding efficiency, according to 
the manufacturer, better even than 
exterior Venetian blinds. 

In addition to the Type H vibrat- 
ing water-spray-cooled cooler de- 
seribed in our Chemical Exposition 
preview, Jeffrey Mfg. Co. exhibited 
its new Type H indireet-fired dryer. 
This machine employs a flat dryer 
deck which is vibrated electrically for 
advaneing material along the surface 
of the dryer. Hot air is circulated 
through a furnace and _ through 
passages below and in contact with 
the deck. 

For process cooling applications, 
except under the most adverse wet- 
bulb conditions, Niagara Blower Co. 
demonstrated a recently developed 
evaporative cooler which in a single 
unit occupying no more than 15 sq.ft. 
of floor space was able to exert a 
cooling effect equivalent to 20 tons of 
refrigeration. The unit comprises ex- 
tended surface cooling coils sprayed 
by recireulated water, over which air 
is drawn by a multi-wheel blower. A 
variety of construction materials for 
different applications can be used. 

Pittsburgh Leetrodryer Corp. ex- 
hibited the largest single unit acti- 
vated alumina gas dryer so far 
constructed. This machine weighing 
almost 10 tons and designed for an 
operating pressure of 600 lb. per 
sq.in., was built for a gas liquefac- 
tion plant for drying the gas to a 
dewpoint of -110 deg. F. While 
larger machines have been built, this 
is the largest built for shipment in 
the completely assembled condition. 
Several new features of design have 
been incorporated, including inter- 
locking of valves and other control 
features so as to prevent accidental 
re-activation at the wrong point in 
the eyele which would cause the re- 
leased moisture in the system to 
freeze. 

New electric blower-type unit 
heaters were exhibited by Edwin L. 
Wiegand Co. These were of several 
types employing both finned and 
non-finned heating elements and, de- 
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pending upon design, available in 
capacities from 1.5 to 15 kw. Such 
heaters are said to be particularly 
well suited to the heating of watch- 
men’s shelters, factory offices, wash- 
rooms, warehouses, pump houses and 
similar isolated places. 

A small “packaged type” FlakIece 
machine shown by York Ice Ma- 
chinery Co. under the name of Frosty 
Ribbon machine, while intended pri- 
marily for commercial applications, 
is also built in freezing capacities up 
to 245-3 tons of ice per 24 hours for 
industrial use. The unit is complete 
comprising the refrigeration equip- 
ment, freezing tank, freezing cylinder 
and ice removing mechanism in one 
unit. 

Dust Collecting— Among recent 
developments exhibited by American 
Foundry Equipment Co. was the 
company’s new wet disposal unit for 
dry type dust collectors. This unit 
is designed for wetting and mixing 
with water or with other liquids the 
colleeted dust discharged from the 
hoppers of various dry type dust 
collectors. This simplifies the dis- 
posal problem and eliminates re- 
dispersal of the dust. The unit is a 
self-contained mixer in which dust 
flowing from the hopper is inti- 
mately mixed with water and dis- 
charged through a bottom opening. 
The unit can be mounted on tracks 
for connection in turn to a series of 
hoppers and to a series of sludge 
discharge points. Another new intro- 
duction of this company is a small- 
diameter, high-efficiency cyclone col- 
lector claimed to come within a small 
percentage of the efficiency of filter 
type collectors on average dusts, and 
to equal the efficiency of average wet- 
type collectors. It is claimed that a 
wide range of air volumes can be 
handled without seriously affecting 
efliciency. 


The Claude B. Sehneible Co. illus- 
trated a recently developed unit type 
of Multi-Wash serubber for dust-con- 
taining air and gases, similar in 
principle to larger Multi-Wash units 
made by this company, but of unit 
construction, comprising a three-tray 
Multi-Wash tower, a settling chamber 
for the sludge, a sludge conveyor for 
elevating the sludge above the liquid 
surface and discharging from the 
unit, and a centrifugal water-circulat- 
ing pump of the abrasion-resisting 
type. 

Filters—Extreme flexibility of ap- 
plication is elaimed for the Flex- 
master liquid filter shown by Ameri- 
ean Seitz Filter Corp. The plate 
assembly of this new filter is mounted 
on trunnions on a structural frame 
so that it ean be swung to horizontal 
position for opening and fitting with 
filter medium or for cleaning, and 
swung to vertical position for opera- 
tion. Sizes with 16- and 24-in. plates 
are available. This design facilitates 
cleaning, yet permits filtering in the 
vertical position, so that filter mate- 
rials ean be made to lie evenly with- 
out tendency to sag. 

Adaptability to a wide variety of 
uses is claimed for the new “all-pur- 
’ filter produced and shown at 
the Exposition by Ertel Engineering 
Corp. The same unit, it is claimed, 
may be applied to all types of filtra- 
tion ranging from coarse pre-filtra- 
tion to germproof and ultra filtration. 
This filter may employ asbestos filter 
sheets, filter paper, filter cloth or 
filter cloth plus filter aid. The unit 
is of square construction, built of 
bronze, nickel-plated, and requires 
no gaskets, since the filter medium 
itself seals the edges of the frames. 

Lapp Insulator Co. exhibited a 
newly developed and decidedly novel 
design of vacuum filter, constructed 
of chemical porcelainware. In the 
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past, stoneware and porcelain filters 
have consisted of a vessel with a 
perforated bottom supported on the 
open top of a second vessel to re- 
ceive the filtrate, to which the vacuum 
pump is connected. The new filter 
design avoids the tremendous atmos- 
pherie pressure load exerted on old- 
style filters of large diameter, by a 
construction which eliminates the 
filtrate receiver as part of the filter 
proper. The filter plate forming the 
bottom of the filter vessel is grooved 
with a number of deep annular cuts 
which are joined together at four 
points by four radial manifolds 
drilled in the porcelain bottom. These 
four manifolds join at the center in 
a single vacuum pump and filtrate 
discharge connection. This permits 
larger drainage area than is possible 
with the usual perforated plate and 
reduces the atmospheric load to unim- 
portant proportions. 

What is deseribed as the first con- 
tinuous pressure filter, is the Me- 
Caskell automatic continuous rotary- 
leaf pressure filter shown by Goslin- 
Birmingham Mfg. Co. In the new 
construction, filtration takes place 
under pressure with continuous cake 
building, washing, drying and dis- 
charge. Volatile solvents, corrosive 
liquids, viscous or high-temperature 
slurries may be handled in a totally 
inclosed continuous pressure cycle. 
In general, construction of the filter 
is similar to the company’s Vallez 
rotary-leaf pressure filter, differing 
in discharge details. The rotary 
leaves are built up of pie-shaped 
sectors from each of which filtrate 
drains into individual filtrate ports 
through a hollow filter shaft, then 
through an automatic disk-type filter 
valve located outside the filter body. 
Leaf elements are only partially sub- 
merged, the pressure differential be- 
ing obtained with a gas or with air 
pressure applied to the upper filter 
pressure body. Cake discharge hop- 
pers within the body receive the cake 
as it is blown from the sectors. Cake 
drops to a seroll conveyor and dis- 
charges through a_ hydraulically 
loaded floating cake discharge valve, 
which unloads the cake continuously 
from a cake scroll compression cyl- 
inder, without loss of pressure. 

Two new filter aids, one known as 
M-23 and the other as Kyrite, were 
shown by the Dicalite Co. The first 
is a decolorizing filter aid for simul- 
taneous clarification and decoloriza- 
tion. It consists of diatomaceous 
earth, coated with activated carbon. 
This material is not ordinarily re- 
generated, but is thrown away after 
use. A second new material, designed 
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particularly for use in the sugar 
industry, especially for treating lower 
purity products, consists of an active 
absorbent resin deposited on a dia- 
tomaceous base. This resin is said 
to be active in absorption of iron and 
calcium ions. The material is regen- 
erated for continuous re-use. 

Grinding and Disintegrating—Sev- 
eral improvements were demonstrated 
in the paint grinding mill manufae- 
tured by the Bramley Machine Corp. 
In earlier mills the peripheral grind- 
ing surface of the mill was of 
grooved construction. The new con- 
struction employs a surface made up 
of alternate laminations of a special 
steel alloy inter-leaved with fiber 
strips. New special alloy steel blades 
carried on spring arms are rotated 
concentrically with the peripheral 
grinding surface, the blades bearing 
on the laminated strueture and giving 
an effect similar to the older groov- 
ing, without actual existence of 
grooves. An improved method of 
adjusting the pressure of the blades 
against the grinding surface has also 
been incorporated. 

Versatility is the keynote of a new 
hammer-mill type of comminuting 
machine exhibited by W. J. Fitz- 
patrick Co. and designed particularly 
for chemical, pharmaceutical and 
food industry uses. The grinding 
blades are sharpened on one side and 
blunt on the other and the entire 
grinding chamber may be quickly 
reversed so as to present either the 
sharp or blunt faces of the blades to 
the material being ground. A variety 
of types of sereen, as well as solid 
bottoms for the grinding chamber, 
the latter provided with grinding 
bars, may be obtained. Many kinds 
of operation including homogeniza- 
tion as well as grinding and eutting, 
mixing and granulating, may be ae- 
complished with the same machine 
by choice of the method of operation 
and the type of sereen or solid 
bottom used. 

Among the new developments ex- 
hibited by the Pulverizing Machinery 
Co. was a paddle feeder designed 
particularly for the feeding of wet 
filter cake into a pulverizer. The 
particular application for which this 
feeder was designed was for use on 
certain types of dry colors which can 
be shipped in the water-wet condi- 
tion. To improve the properties of 
such colors after filtration it has 
been found desirable to put the filter 
eake through an impact pulverizing 
operation. Previously it has been 
found diffieult to feed the cake with- 
out adding water. The new feeder 
consists of a pair of synchronized 


three-blade agitators mounted on 
parallel horizontal shafts in the 
feeder housing. The device is said to 
feed even the stickiest filter cake. 

A new development shown by 
Robinson Mfg. Co., designated as the 
Frigidise grinder, was exhibited in 
this company’s booth. This mill, de- 
signed for the grinding of rubber, 
of a wide range of composition from 
soft to hard, is provided with a 
built-in cooling device for water 
cooling of the mill and is usually 
provided with a_ special electric 
vibrating feeder. Since the cooling 
liquid is continuously circulated 
against the back of each grinding 
disk, deterioration of the rubber 
during grinding is said to be com- 
pletely avoided. Other refrigerants 
than cold water may be used if 
desired. 

Instruments, Regulators and 
Weighers—For use on operations 
where the fluid handled would react 
adversely with mereury, American 
Meter Co. has developed a new 
Sylphon-operated flowmeter featur- 
ing a spring-counterbalanced Syl- 
phon bellows of large diameter for 
measurement of the pressure differen- 
tial produced by an orifice or other 
differential head device. The bellows 
is contained within a housing to the 
bottom of which is attached a tail 
pipe containing the counter-balancing 
spring. High pressure is communi- 
eated to the inside of the bellows, 
low pressure to the casing surround- 
ing the bellows. Motion is communi- 
eated to the reeorder pen by means 
of a conventional shaft and long 
bearing. 

A device intended for maintaining 
the pressure of a gas or liquid vessel 
within high aceuracy limits was 
shown by Brabender Corp. This de- 
vice, known as the Pressure Equal- 
izer, is said to hold the pressure 
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within ro-lb. up to a total pressure 
of 50 lb., or within 4-lb. above 50 |b. 

Among the more recently developed 
instruments shown by Charles Engel- 
hard, Ine., was a multi-point pyrom- 
eter controller of the high-resistance 
millivoltmeter type, capable of con- 
trolling the temperature of up to six 
furnaces. The instrument is of the 
indicating type and all furnaces con- 
trolled must be controlled at the same 
temperature. This company also 
showed an improved indicating com- 
bustion and temperature indicator 
intended particularly for checking of 
boiler efficiencies. The gas analysis 
instrument is of the thermal con- 
ductivity type. 

New design of the belt-conveyor 
seales produced by Fairbanks, Morse 
& Co. has resulted in a new and sim- 
ple type exhibited at the Chemical 
Show. A section of the conveyor belt 
is earried on scale-balanced idlers. 
The beam of the seale is equipped 
with electric contacts driving a re- 
versing motor which raises or lowers 
a friction drive wheel on a vertical 
shaft. A cone pulley in contact with 
the friction drive wheel is driven by 
the conveyor belt. Since the weight 
on the scale determines the position 
of the drive wheel on the cone, the 
speed of the wheel is proportional 
to the weight. The wheel drives one 
side of a differential, the cone the 
other side. The output of the dif- 
ferential is therefore proportional to 
the weight passing the seale per unit 
of time and this output is applied to 
a totalizer and may also be trans- 
mitted to a remote totalizer by means 
of a Selsyn drive. Strip or cireular 
chart recorders can also be had. 

Sensitivity to temperature changes 
as small as +0.1 deg. F. is claimed 
for the new line of thermostatic 
switches shown by Fenwal, Ine. The 
thermostat consists of a tubular mem- 
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ber of metal of high thermal expan- 
sion, containing two in-bowed leaf 
members of low thermal expansion, 
carrying the contact points. When 
the shell expands by heat, the con- 
tacts are pulled apart forcibly at a 
predetermined setting. These thermo- 
stats are claimed to have no thermal 
lag and to permit a 200 deg. F. over- 
shoot without change of adjustment, 
and unlimited under-shoot. 

An improved variation of its Pyro- 
con surface-temperature pyrometer 
was shown by Illinois Testing Labo- 
ratories. A simple clamping device 
permits immediate attachment of 
either rigid or flexible thermocouple 
assemblies to the indicating instru- 
ment. Equally simple is the attach- 
ment of the various types of thermo- 
couple heads to the flexible or rigid 
lead-earrying arm. A wide variety 
of thermocouples for revolving and 
stationary metallic and non-metallic 
materials is available. 

An improvement available on its 
printing seales was shown by the 
Kron Co. This is a system of identi- 
fication of the material weighed 
which ean be printed simultaneously 
with the weight on the weigh ecard. 
Any desired arrangement of buttons 
marked with letters or numbers can 
be secured. When the proper buttons 
are depressed, the combination is 
printed simultaneous with the weight 
printing. A date and/or time print- 
ing attachment ean also be had. 

A sight-feed bubbler, similar in 
appearance to an automobile gasoline 
filter, was introduced by the Merriam 
Co., particularly for use in estimat- 
ing the rate of flow of tail gases in 
processes and for use in gas-purging 
operations. 

What is called the Automatic Time 
Master is a new development which 
was exhibited by National Engineer- 
ing Co. This device is an automatic 
eyele control for use on this ecom- 
pany’s mixing equipment. Such con- 
trols ean be built to handle any 
desired sequence of operations. In a 
typical control the device would 
govern feeding of dry and liquid 
ingredients to the mixer, then start 
the mixer and mix the material for a 
definite period of time, then dis- 
charge the mixer and repeat the 
evele. The device employs a number 
of small synchronous motors operat- 
ing air valves in conjunetion with 
adjustable time cams. When each 
part of the cycle is completed it 
starts operation of the next timing 
stage. Completion of the last stage 
returns the timing function to the 
first. For liquid measurement, the 
device employs a controlling rota- 


meter and liquid delivery for a fixed 
period of time. In addition to the 
fact that the new device makes it 
possible for one operator to handle 
a considerable number of complete 
mixing units, the manufacturer 
stresses its ability to improve uni- 
formity of products far beyond that 
possible with manual control. 

The Sareo Co. showed a new steam 
and water mixer for producing hot 
water. The unit is without storage 
capacity except for a small pressure 
tank whieh serves as a shock ab- 
sorber and in the 1-in. size is capable 
of heating about 500 gal. per hour 
of water. Water flows into the unit 
where it is heated by direct steam 
from a noiseless type of heater com- 
posed of a series of stacked disks 
between which the steam passes. The 
hot water then flows upward in a 
small tower and down around the 
sensitive element of a_ thermostat 
coupled directly to the steam valve. 

An improvement in the thermo- 
statie valves offered by Thomas A. 
Edison, Ine., was exhibited by that 
company. Whereas the temperature 
adjustment in earlier thermostats 
yas mounted on the valve body, it is 
now possible to secure a remote con- 
trol device equipped with a readily 
adjustable knob and dial which .is 
interposed in the capillary connect- 
ing the bulb and valve at any point 
desired between the two. These 
thermostats are self-contained, re- 
quiring no electric power or air 
pressure. They are packless and are 
claimed to respond to a temperature 
variation of 0.1 deg. F. 

A recently developed pulp con- 
sisteney controller shown by Paper 
& Industrial Appliances, Ine., is 
known as the Brammer recording 
consistency control. When paper 
stock flows through a trough or 
channel, its upper surface assumes a 
natural slope depending on the con- 
sisteney. Two pressure pipes are 
suspended in a trough carrying the 
stock. Air supplied to these pipes 
bubbles from the bottom. The pres- 
sure in each pipe is conducted to a 
Foxboro Stabilog differential pres- 
sure controller which controls an 
upstream dilution-water valve to 
maintain a consistency which will 
give a constant slope between the 
two pressure pipes, and hence a con- 
stant pressure differential. 

Its new mass spectrometer, often 
described as an “atom sorter,” was 
exhibited by Westinghouse Electric 
& Mfg. Co. This device is able to 
make a quick and accurate analysis 
of gas mixtures, making an analysis 
in a few minutes whieh by previous 
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methods often took several hours. A 
small quantity of gas to be analyzed 
is piped into a large glass vacuum 
tube curved like a boomerang. At 
one end particles of the gas are 
bombarded with electrons, ionizing 
the atoms which are then shot down 
the tube at high velocity by high 
voltage electrodes. Their paths are 
bent by an electromagnet around the 
eurve of the tube, the heavier parti- 
cles being deflected less than the 
lighter ones. Thus the atoms are 
sorted into beams, with the proper 
beam passing through a slot to a 
device measuring the beam intensity. 
By changing the voltage it is possible 
to aim all beams in_ succession 
through the slot and measure relative 
proportions of all weights of mole- 
cules and atoms in the gas. 

Wheeleo Instruments Co. showed 
a number of applications of its new 
remote controllers adapted to the 
control of liquid level, liquid inter- 
faces of non-miscible liquids, and a 
variety of other variables where 
various media ranging from liquids 
to metals ean be used as the actuat- 
ing element. The instrument employs 
this company’s “radio principle” 
with pick-ups of either inductive or 
capacitive types. A vacuum tube 
and relay assembly is employed. The 
tube is maintained in an oscillating 
condition, thereby generating a high 
frequeney current which is conducted 
to the pick-up by means of a special 
eable. Any object entering the field 
of the pick-up detunes the oscillator, 
resulting in a eurrent change which 
operates the relay to start or stop a 
motor or open or close a valve for 
control. The liquid may serve as one 
plate of the condenser, or the pick- 
up may employ two plates which 
may, for example, be placed on either 
side of a gage glass for level control. 
Various other such capacitive pick- 
ups ean be provided as well as an 
inductive type employing a_ small 
metal vane passing between pick-up 
coils as the actuating element. This 
last is similar to the company’s 
standard temperature controller pick- 
up. The company also showed a new 
flush-mounting pyrometer controller 
available in both proportioning and 
non-proportioning types with either 
5-amp. or 35-amp. mereury contacts. 


Editor’s Note—The remainder of 
this report on new developments 
shown at the Chemical Show will 
appear in our January 1942 issue. 
Sections on materials of construction, 
materials handling, mixing, fluids 
handling, reaction, separation and 
other equipment will be ineluded. 
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The Cost of Process Equipment 
and Accessories 


HARDING BLISS Yale University. New Haven, Conn. 


For nearly two years Chem. & Met. has been presenting a series of 
“Reports” to chemical engineers and executives. To date these have 
been largely the result of the investigations and experience of 
Chem. & Met. editors. In departing from this practice, it is felt that 
a broader range of subjects may be covered and the reports can be 


made even more authoritative. 


In presenting Professor Bliss’ paper on chemical equipment costs, 
Chem. & Met. feels that this valuable contribution to the tools of the 


engineer should have the widest possible dissemination. 


Jointly 


with the American Institute of Chemical Engineers, the editors solicit 
discussion which will be published during 1942 if received by Chem. 


& Met. prior to July 1, 1942. 


It has long been realized, and is so recognized by the author and 
the Institute, that any attempt to use generalized equipment costs is 
hedged with certain hazards. The aim of the present work has been 
to assemble figures which will be of sufficient accuracy for pre- 
liminary cost finding and which will have a relative degree of 
mutual consistency, even in the face of a change in the general 
price level. Thus, for preliminary work it may be possible to deter- 
mine an average price change for a few items, to be applied to 
the entire list, provided of course that known influences acting on 
scarcer materials be taken into account. 


tT 1s often necessary for chemical 
to submit preliminary 
cost estimates of proposed plants in 
order to establish the feasibility of 
a new project or to compare various 
Similarly, the 
teaching staffs of the universities 
have frequent need of cost informa- 
tion both to demonstrate basie prin- 
ciples more pointedly by problems in 
economic balance and to make cost 
estimates for consulting or coopera- 
tive work. The type of information 
most needed is original cost data 
which is usually obtained by cor- 
respondence or consultation with 
manufacturers. The degree of ac- 
curacy which is required for these 
preliminary cost estimates, however, 


possible processes, 


The original paper from which this 
report was taken appears in the Trans- 
actions of the American Institute of 
Chemical Engineers, Vol. 37, No. 5, pp. 
763-804. 


does not usually warrant the time 
spent in such correspondence nor the 
exactness of the quotations which re- 
sult, and much economy of time 
would result if rough cost approxi- 
mations were available. It is there- 
fore the purpose of this report to 
present information about the origi- 
nal costs of various items of process 
equipment and the effects thereon of 
certain important variables such as 
construction material, size and type. 
This work was started at the instiga- 
tion of the Chemical Engineering 
Edueation Projects Committee of the 
American Institute of Chemieal En- 
gineers. 

Certain information other than 
first cost is very helpful in cost esti- 
mates and economie balances, and it 
would be desirable to have it avail- 
able. In this eategory would fall 
installation and maintenance costs, 


e DECEMBER 1941 e CHEMICAL 


depreciation rates, and performance 
data so that power requirements and 
size specifications ean be ecaleulated 
more exactly. When it is possible 
to do so, notes and references to the 
above items will be made. Typical 
depreciation rates for many items of 
equipment used in the various indus- 
tries are listed by the U. 8. Bureau 
of Internal Revenue, which list has 
been abstracted for the process indus- 
try and published in Chemical and 
Metallurgical Engineering.“ Another 
souree of such information is “Engi- 
neering Valuation” by Marston and 
Agg.* 

The costs to follow have been col- 
lected largely over the past year and 
represent, therefore, an average for 
the business conditions existing at 
that time. As far as has been ob- 
served there seems to have been very 
little change in these costs over the 
past several years. All costs are net, 
i.e., manufacturers’ discounts when- 
ever they exist have been deducted 
and F.O.B. manufacturer’s plant 
which, for the most part can be 
assumed to be located on the Eastern 
seaboard. 

The sources of the information to 
follow have been the manufacturers 
of the various types of equipment, 
the names of which will be acknowl- 
edged at the close of the article. 
These costs cannot, of course, be 
taken as quotations and are in no 
way binding on the companies. 


PIPE AND TUBING 


The variables which govern the 
cost of pipe and tubing are in gen- 
eral, the construction material, diam- 
eter, thickness, length and quantity 
ordered. The first three of ¢hese are 
of considerably greater importance 
than the last two and are used as 
the principal variable in the compila- 
tions to follow. The last two have 
been eliminated by assuming random 
lengths, and quantities large enough 
to expect no further discounts for 
this reason. These quantities vary 
widely among materials but are of 
the order of several hundred to sev- 
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eral thousand pounds. If eutting to 
special lengths is required the costs 
should be increased by about 10 to 
15 percent for stainless and seamless 
steels, 3 to 5 percent for nickel alloys, 
and practically not at all for copper 
alloys. The unit costs of various 
metals as functions of diameter and 
thickness are summarized below. 

Steel—The cost of standard and 
extra strong steel pipe in sizes larger 
than j-in. diameter and of double 
extra strong steel pipe larger than 
l-in. diameter is constant at 3.6¢. per 
lb. For smaller sizes than these, manu- 
facturers’ price lists should be con- 
sulted. Large O.D. wrought steel 
pipe (plain ends) costs 4e. per Ib. 
The weights per foot of all these 
pipes are listed in the Chemical Engi- 
neers’ Handbook.’ The cost of seam- 
less steel tubing is much more de- 
pendent on diameter and thickness, 
and as'a result Fig. 1 has been pre- 
pared, This shows the cost in dollars 
per ft. as a function of outside diam- 
eter for various wall thicknesses. No 
attempt has been made to draw these 
as smooth curves, for these are essen- 
tially irregular functions. 

Because of the seale of Fig. 1, 
another chart with a larger seale has 
been prepared to show the cost of 
seamless steel tubing in smaller sizes. 


Such is the purpose of Fiz. 2, which 
shows the cost in cents per foot as a 
function of diameter and thickness. 
18-8 Stainless Steel——The cost of 
this metal in seamless tubing, stand- 
ard and extra heavy pipe is shown in 
Fig. 3 as a function of diameter and 
thickness. In the case of the pipes 
the cost was considered as only a 
function of the true outside diameter. 
Yellow Brass (65 percent Cu, 35 
percent Zn) and Other Similar Cop- 
per Alloys.—The cost in cents per 
pound of yellow brass pipe and tub- 
ing is shown in Fig. 4 as a function 
of the usual variables. The change 
of ordinate from cents per foot to 
cents per pound was made to permit 
the representation of many metals 
by a common line, since these metals 
differ in price from one another only 
by small constant factors, inde- 
pendent of size. For the other metals 
listed below the following figures in 
cents per pound should be added to 
the yellow brass cost read on Fig. 4. 


Red Brass (80% Cu).......... 0.6 

(85% 0.8 

(90% Cu).... ‘ 1.2 
Tobin Bronze........ 5.3 


Since tables of weight per foot of 
ordinary yellow brass seamless tub- 
ing (Badger and MeCabe,’ p. 635) 


and standard pipe (Chem. Eng. 
Hdbk.* p. 783), are available, it is 
necessary to have only a table of con- 
version factors by which the weight 
of brass tubes can be multiplied to 
vield the weight of the metal in 
question. These factors are: 


Yellow Brass, 72%... . 
Red Brass, 85%...... 1.02 

1.038 

90%.... 1.04 
Tobin Bronze. .... . 0.99 


Everdar 1010 (95.8 percent Cu., 
3.1 percent Si, 1.1 percent Mn) and 
Similar Alloys.—The cost of tubing 
made of this metal as a function of 
the usual variables is shown in Fig. 5. 
For the other metals the following 
figures in cents per pound must be 
added to the cost read on Fig. 5. 


Everdur 1015 (98.25% Cu, 1.5% Si, 


Ambrae (75% Cu, 5% Zn, 20% Ni).... 1.3 
Super-Nickel (70% Cu, 30% Ni)....... 6.8 
Phosphor-Bronze (5% Sn)............ 5.8 


The conversion factors by which 
weights of brass tubes must be multi- 
plied to yield the weight of the metal 
in question are: 


1.03 
Ambrac........ 1.05 
Super-Nickel..... 1.06 
Phosphor-Bronze 5°; 1.05 
B%.... 1.04 
1.04 


Fig. 1—Cost of seamless steel tubing. Thickness, inches or B. W. G. Fig. 2—Cost of seamless steel tubing. Thickness, B. W. G. 
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Cost,Cents per Lb. 


Outside Diameter,in. (True Dia. for Pipes) 


FIG.4 


2 3 4 
Outside Diameter, In. (True Dia. for Pipes) 
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Fig. 3— Cost of 18-8 stain- 
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| less steel pipe and tubing. 
| Thickness, inches or B. W. G. 


— Fig. 4 — Cost of yellow brass 

pipe and tubing. Thickness. 

inches or B. W. G. See text 

for correction factors for simi- 
lar metals 


Fig. 5—Cost of Everdur 

1010 pipe and tubing. Thick- 

ness, inches or B. W. G. 

See text for correction factors 
for similar metals 


siaall Fig. 6 — Cost of Monel pipe 
and tubing. Thickness, inches 


Ste. or B. W. G. Add 10 cents 


per lb. for nickel 


2 3 4 
Outside Diameter, In. (True Dia. for Pipes) 


Fig. 7 — Cost of Inconel pipe 
and tubing. Thickness, inches 
or B. W. G. 


Monel, Nickel and Inconel.—The 
cost of Monel pipe and tubing is 
plotted in Fig. 6 in the usual manner. 
For nickel it is necessary to add 10 ¢. 
per lb. to the costs as shown. The 
weight of either Monel or nickel tubes 
or pipes can be caleulated from that 
of the corresponding steel tubes or 
pipes (Chem. Eng. Hdbk.* pp. 763,- 
771) by multiplying by 1.13. 

The eost of Inconel pipe and tub- 
ing must be presented on another 
chart, Fig. 7. The ratio of the weights 
of Ineonel tubes and pipe to those of 
steel is 1.09. 

According to Marston and Agg* 
and the U. S. Bureau of Internal 
Revenue, piping for ordinary non- 
corrosive services is written off at a 
rate of 7 to 10 percent, for water at 
10 to 30 percent, and for severe cor- 
rosive conditions (even when fabri- 
eated of special metals sueh as lead 
or duriron), at 50 percent or more. 
Performance data for piping are 
available in the numerous correla- 
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tions of Fanning friction factors 
with which all chemical engineers are 
familiar. 


ELBOWS, TEES AND CROSSES, 
AND FLANGES 


The chief variables which affect 
the cost of fittings are the construc- 
tion material, the operating pressure, 
jointing method, external finishing, 
and size. The last is the most im- 
portant, and as a result of the costs 
of specifie fittings representative of 
a group have been plotted against 
size. Faetors are then presented by 
which the plotted values should be 
multiplied to yield the costs of other 
fittings within the same group but 
differing from the representative one 
plotted by one or more of the vari- 
ables above. It should be noted that 
such a method implies that the fit- 
tings whose costs are to be ealeulated 
by such factors are available in the 
same size range as the representative 
one. This is not always the ease, and 
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therefore only a manufacturer’s cata- 
log and not these figures should be 
taken as indication that a given type 
of fitting is available in a certain 
size. The pressures referred to are 
water, oil or gas non-shock, abbrevi- 
ated W.O.G. 


Elbows.—The cost of elbows as a 
function of nominal diameter is 
plotted in Fig. 8. Curve A is for 
malleable iron, 600 lb. pressure, 90 
deg. screwed elbows. The factors for 
other types (all malleable iron, 90 
deg. serewed) are as follows: 


0.53 


For 45 deg. elbows of any of the 
above classes, multiply the 90 deg. 
elbow cost by 1.2. 

Curve B (Note that ordinate is to 
be multiplied by 10) is for alloy east 
steels, 1,800 lb. pressure, 90 and 45 
deg., flanged elbows. Factors for 
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other types (all 90 and 45 deg. 
flanged) are as follows: 


Carbon (A.S.T.M. A157, 


Chrome molybdenum (AS8.T 

A157, Grade C5), 1800 Ib......... 1.3] 
Carbon molybdenum, 3000 Ib....... 1.6 
Chrome molybdenum, 3000 lb. ...... 2.2 
Carbon molybdenum, 1200 lb....... 0.52 
Chrome molybdenum, 1200 lb....... 0.7 
Carbon molybdenum, 800 Ib........ 0.37 
Chrome molybdenum, 800 Ib........ 0.50 
Carbon molybdenum, 600 Ib........ 0.23 
Chrome molybdenum, 600 Ib... .. 0.32 
0.3% Carbon steel (A.S.T.M., A9: 

Chrome molybdenum, 230 Ib........ 0.24 


Curve C is for east iron, 400 Ib. 
pressure, 90 deg. screwed elbows. 
Factors for other types (all cast iron, 
90 deg. screwed) are: 


0.88 


For 45 deg. elbows of the 400 and 
175 lb. classes above, multiply by 1.2. 
For those of the 300 lb. class multiply 
by 1.1. 


Curve D is for east iron, 350 
pounds, 90 deg. flangéd elbows. 


Factors for other types (all 90 deg. 
flanged) are: 


Ferrosteel (A.S.T.M., A126, Class B), 
1.3 
Ferrosteel, 6.5 
For 45 deg. elbows of the above 


classes multiply by 1.1 in small sizes 
and 1.0 in large sizes. 

Curve E is for 400 lb. brass, rough- 
surfaced, 90 deg. serewed elbows. 
Factors for others (all brass, 90 deg. 
serewed) are: 


1.4 
200 Ib. polished... . . 0.95 


The cost of 45 deg. elbows for these 
groups is the same as that of 90 deg. 
ones. 


Tees and Crosses.—The cost of tees 
and crosses as a function of nominal 
diameter is shown in Fig. 9. Curve A 


is for malleable iron, 600 lb. pres- 
sure, screwed tees. The factors for 
other types (all malleable iron, 
screwed) are as follows: 
0.63 
0.34 
For crosses of the 600 Ib. and 


350 Ib. classes above double the cor- 
responding tee cost, and for the 300 
lb. elass multiply by 1.3. 

Curve B (note that ordinate is to 
be multiplied by 10) is for alloy east 
steels, 1,800 lb. pressure, flanged 
tees. Factors for other types (all 
flanged) are the same as for elbows, 
given above. For crosses of all these 
classes multiply the correspending 
tee cost by 1.4. 


Curve C is for east iron, 350 Ib. 
flanged tees. Factors for other types 
(all flanged) are: 


350 lb. Ferrosteel (A.S.T.M. A126, 
5.8 


For crosses of the 150 and 43 Ib. 
shown multiply the corre- 
sponding tee cost by 1.5. For the 
350 Ib. (both east iron and 
Ferrosteel) multiply by 1.4 in large 
and 1.5 in small sizes. For the 800 Ib. 
Ferrosteel multiply by 1.3 in large 
and 1.4 in small sizes. 

Curve D (Ordinate is to be divided 
by 2) is for east iron, 400 lb. pres- 
sure, screwed tees. Factors for other 
types (all east iron, screwed) are: 


classes 


classes 


0.80 


For 400-lb. crosses multiply the cor- 
responding tee cost by 1.3, for 300 Ib. 
by 1.6, and for 175 lb. by 1.8. 


Flanges.—The costs of flanges of 
various types are shown in Fig. 10. 
Curve A is for east iron, 350 Ib., 


faced and drilled, screwed flanges. 
For other types (all faced and 
drilled, serewed) multiply by: 
150 lb. Ferrosteel (A.S.T.M. A126, 
150 lb. malleable iron...............+. 1.2 


Curve B (note ordinate is to be 
multiplied by 10) is for forged steel 
(A.S.T.M., A105) 1,800 lb. faced and 


drilled, serewed and slip-on, welding 


flanges. For other pressures multiply 

by: 

0.23 


For welding neck flanges multiply 
the corresponding screwed flanges by 
the following factors: 


1800 Ib. 12 in. and below............. 1.2 

14 in. and above............. 1.4 


Presumably, fittings should be de- 
preciated at about the same rate as 
piping. Performance data for fittings 
are usually presented in the form of 
equivalent lengths and are well pre- 
sented in the Chemical Engineers’ 
Handbook.* 


Fig. 8—Cost of elbows 
Fig. 9—Cost of tees and crosses 
Fig. 10—Cost of flanges 
Fig. 11—Cost of gate valves 
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GATE VALVES 


The cost of gate valves is largely a 
function of body construction mate- 
rial, trim material (seats and stem), 
type of gate, pressure, stem arrange- 
ment (outside screw and yoke or 
non-rising stem), jointing method 
(flanged or screwed) and size. Since 
the last of these is, of course, most 
important, curves which are given in 
Fig. 11 represent the cost of certain 
specific types of valves as a function 
of size. 

The effect of each single variable 
noted above ean then be caleulated 
by multiplication by the factors 
given and if two or more of the 
variables change, two or more of the 
factors can be multiplied together 
to yield the appropriate correction 
factor for all changes. It is also true 
in the ease of valves (as in the case 
of fittings) that such a correlation 
method implies that all valves dis- 
cussed are available in the size range 


of the representative valve chosen. 
This is not the case, and availability 
of valves should be established by 
reference to catalogs. Whenever pos- 
sible,-limits of availability are men- 
tioned below. 

Curve A is for iron body, iron 
trimmed, single wedge, 200 lb. pres- 
sure, outside serew and yoke (ab- 
breviated hereafter O.S.&Y.), flanged 
gate valves. For other modifications, 
multiply by these factors: 


1.¢€ 
Screwed valves (available only tol2in.). 0.9 
Non-rising stem, 2 in.—10 in........... 0.78 


(abbreviated hereafter to N.R.S. ) 
0.96 
Exe wyA (114-13% Cr stainless) trimmed 
0008066808 1.9 
18-8 Stainless trimmed 2-6 in......... 2.0 


50 Ib. pressure (available only in flanged 
valves, all iron or brass trimmed).... 0.86 
Malleable iron body (available only 
below 8 in., all iron or brass trimmed). 1.7 


Example: Cost of iron body, stain- 
less trimmed, single wedge 200 lb. 
non-rising stem, flanged, 10-in. gate 


valve = $127, (Curve A Value) xX 
1.9 (stainless trim) x 0.78 (N.R.S.) 
= $189. Catalog net cost = $210. 

Curve B is for Ferrosteel (A.S.- 
T.M., A126, Class B) iron trimmed, 
single wedge, 400 lb. outside screw 
and yoke, flanged gate valves. The 
factors for modifications of the above 
are: 


Brass-trimmed (O.S8. & Y.)............ 1.1 

1.0 

Screwed ee (available only to 12 in. .) 0.9 

1.6 


Example: Cost of Ferrosteel, brass- 
trimmed, single wedge, 500 Ib., 
N.R.S., serewed 12 in. gate valve = 
$257 (Curve B) xX 1 (Trim) xX 1.6 
(Pressure) X 0.93 (N.R.S.) x 0.9 
(Serewed) = $338. Catalog net cost 
= $375 

Curve C is for iron body, iron 
trimmed, double dise, 200 lb., O.S.&Y., 
flanged gate valves. Correction factors 
are: 


Cost of heat exchangers; 150 Ib., A. S. M. E., floating head, steel shell 


Fig. 12 —Seamless steel tubes 
Fig. 14 — Nickel tubes 


Fig. 13 — 18-8 stainless steel tubes 
Fig. 15 — Admiralty tubes 
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0 1,000 2,000 3,000 4,000 0 2,000 4,000 6,000 8,000 
Capacity, Gal. Water per Min. Capacity,Gal. Water per Min. 
Cost of centrifugal i.e., steel, 150 lb. pressure, floating 
2,500 A pumps without head, with an average number of 
drive. Fig. 16 baffles and satisfying A.P.I.—A.S.- 
2,000 Ay with standard in- M.E. construction code. Even with 
5 closed impeller. such a limitation graphical presenta- 
= 1.500 er | peemad or! Fig. 17 — Stand- tion of heat exchanger costs in the 
20 ft ard construction, most useful form, i.e., cost in dollars 
3 nee a non-clogging. Fig. per sq.ft. vs. total heat transfer area, 
- 18 — Cost of cast would require different graphs for 
S, iron sump pumps each possible construction material 
500 VA with 220-440 v., 3 of the tubes, and each graph would 
FIG.18 phase motors require various tube diameters, thick- 
% 2,000 4,000 6,000 8,000 nesses, and lengths as parameters. To 
Capacity, Gal. Water per Min. obviate this multiplicity of figures 
and curves, except for a few com- 
monly used metals, the following 
method has been evolved which 
Brass-trimmed. 1.0 230 Ib. 0.29 should be suitable for almost any 
800 Ib, pressure. tube material. The cost of any ex- 
0.86 For screwed valves (available to 6 in. the tube cost and the shell cost, the 
0.68 For hub ends for welding. ............ 1.0 latter including headers, baffles, ete. 


Example: Cost of iron body, all 
iron, double dise, 100 Ib., N.R.S. 
16-in. flanged gate valve = $335 
(Curve C) X 0.75 (Pressure) xX 0.86 
(N.R.S.) = $216. Catalog net = 
$216. 

Curve D is for Ferrosteel (A.S.- 
T.M., A126, Class B) body iron 
trimmed, double dise, 400 lb. pres- 
sure, O.S.&Y., flanged gate valves. 
For modifications these factors apply: 


500 Ib. below 10 in... 1.1 
800 Ib. 2-4 in.. 1.5 
1.8 
10-12 in.... 2.5 


Curve E is for east steel body, 
Exelloy trimmed, single wedge, 1,200 
lb., pressure, O.S.&Y., flanged gate 
valves. The steel can be ordinary 
carbon steel (A.S.T.M. A95), earbon- 
molybdenum steel (A.S.T.M., A157, 
Grade Cl), or nickel-chrome steel 
(A.S.T.M., A157, Grade C11). The 
trimming can be of Monel, bronze, 
or earbon steel as well as of Exelloy. 
Factors for other types are: 


For body of chrome-molybdenum steel 


(4-6% Cr, A.S.T.M., A157, Grade C5) 1.1 
For trim of 18-8 stainless............. 2 
For both the above........... aninaere 1.3 


The depreciation rates of valves 
may well be somewhat higher than 
the piping with which they are in- 
stalled because of the frequent pres- 
ence of two or more metals which 
may give rise to an electrolytic cor- 
rosion. Performance data for valves, 
like those of fittings, are presented in 
the Chemical Engineers’ Handbook.’ 


HEAT EXCHANGERS 


The cost of heat exchangers de- 
pends on the material, diameter, 
thickness, and length of tubes, mate- 
rial and size of tube sheets, material 
size, and thickness of shell and vari- 
ous special features of design such 
as floating heads, baffles, ete. It is 
obvious that no exact method could 
be derived by which the effect of all 
these variables on cost could be pre- 
dicted. Therefore, this correlation has 
been limited to inelude only the effect 
of tube construction material and 
dimensions on total cost. The shell 
has been assumed to be fixed at a 
very common and widely used type, 
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The former can be estimated for any 
number of tubes of any diameter, 
thickness, and material by the meth- 
ods discussed under Pipe and Tubing. 
The latter can be estimated by the 
following figures: 

Cost of Shell 


Total Heat yer Sq.ft. of | 
Transfer Area, Heat Transfer 
Sq.Ft. Area, Dollars 
5.6 
1.3 
0.90 
0.56 


Thus if the cost of a heat ex- 
changer made up of 1}-in. o.d., 16 
B.W.G., stainless steel tubes of 300 
sq.ft. total area were desired it could 
be estimated to be: 

Tubes-918 ft. x 1.15/ft.( Fig. 3).$1056 
Shell-300 sq.ft. x $2.8/sq.ft..... 840 


$1896 


The cost of such an exchanger was’ 


estimated by a representative manu- 
facturer to be $1,875. 

It should be emphasized that this 
shell cost assumes the construction 
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Fig. 19 — Cost of cast iron rotary pumps 
without motors or speed reducers. Pros- 
sures in lb. per sq. in gage 
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Fig. 20— Cost of single stage turbo 

blowers, light standard construction. 

Polyphase a.c. motor and accessories 

included. Pressures in lb. per sq. in. 
gage 


details listed above. For types sub- 
stantially different, manufacturers 
should be consulted. The effects of 
a few variations have been observed 
and can be noted, but they are only 
approximations. 


Multiply 
Shell 
Cost by 
For 4-16 chrome steel construction. 4.0-6.0 
For 18-8 stainless steel construction 8.0-9.0 


For fixed head construction. ...... 0.6 
Por 75 Ib. preseure. 0.9 
For 300 lb. pressure.............. 1.2 


The more useful form of presenta- 
tion, Le, eost per sq.ft. vs. total 
area in sq.ft. is shown in Figs. 12, 13, 
14 and 15 for heat exchangers with 
tubes of seamless steel, 18-8 stainless 
steel, nickel, and Admiralty and with 
shell construction as outlined above. 
The costs for three representative 
tube dimensions are given. No at- 
tempt to separate the individual 


effects of tube diameter and thickness 
is made because such effects can best 
be determined by the more elaborate 
method. It is apparent that even the 
more elaborate method will not pre- 
dict the effect of tube length (which 
effect is small), because this is a 
matter of shell cost, and shell cost 
has been correlated on the basis of 
total heat transfer area and not the 
shell dimensions. Therefore, the effect 


of length is not shown on these 


figures. 

The references previously cited list 
depreciation rates for heat exchang- 
ers in normal service of 7 to 10 per- 
cent, but in some eases particularly 
condensers, 30 percent is not un- 
reasonable. 


LIQUID PUMPS 


Centrifugal—The cost (without 
drive) of centrifugal pumps is 
largely a function of construction 
material, type (ordinary, non-clog- 
ging, sump, ete.) discharge head at 
rated capacity, rated capacity, num- 
ber of inlets per impeller, number of 
stages, and the easing split arrange- 
ment (horizontal or vertical). The 
last three variables were found to be 
rather unimportant and were neg- 
lected. This does not imply that the 
number of stages does not have an 
important effect on the cost of 
pumps, but rather that it is not a 
variable independent of discharge 
head, already considered. Thus to 
reach a given head, a certain number 
of stages are required and if the 
cost has already been shown as a 
function of head, there is no further 
effect of staging. The principal vari- 
ables above are the capacity and 
head, and costs for various con- 
struction materials and types ean be 
presented graphically as functions of 
those variables. 

Fig. 16 shows the eost of ordinary 
inclosed impeller, cast iron easing, 
bronze wearing rings and impeller, 
steel shaft centrifugal pumps as 
functions of rated capacity and head 
at rated capacity. Because of the 
many variations in shafts, wearing 
rings, bearings, glands, and couplings 
as well as impeller and easing design 
among various manufacturers it is 
doubtful that these curves are ac- 
curate to more than 25 percent. The 
effect of alternate construction ma- 
terials can be estimated approxi- 
mately by multiplying standard eon- 
struction costs by the factors below. 

The smaller of the figures usually 
refers to the large capacity, high 
head machines and the larger to the 
low head, low capacity types. In the 


ease of stainless steels, however, 
variation in cost of different grades 
is included. 


All bronze 1.5 1.75 
Ni-resist....... 1.3 1.3 
3 5 
Monel shaft and trimmings... 1.1 1.2 
8 
Stainless steel shaft and trim- 

1.2 
7 9 
5 7 
ch 5 7 
Stoneware (available only in 

low head, small volumes)... 3 
Lead (available only as above) 2 3 


Another centrifugal pump in wide 
use is the non-clogging type, which 
may be open or closed impeller. The 
costs of this type as functions of 
rated capacity and head at rated 
capacity are shown in Fig. 17. The 
factors for other construction mate- 
rials previously mentioned should 
apply to this type and in addition 
manganese steel (usually used only 
for the non-clogging type) can be 
supplied at approximately twice the 
standard cost. 

A third centrifugal pump in wide 
use is the sump pump. This has two 
important sub-groups, (a) the non- 
clogging type which is merely a non- 
clogging single suction centrifugal 
pump placed at the bottom of the 
sump with vertical shaft connecting 
to a motor at the top and (b) the 
axial flow type which is merely a 
propeller mounted on the end of a 
vertical shaft which pumps the 
liquid up the easing concentric with 
the shaft. The non-clogging type is 
suitable for heads up to 100 ft., but 
the axial flow type is not used for 
heads above 20 ft. The cost of both 
of these pumps in east iron with 
220-440 volt, 3 phase motors in- 
cluded is shown in Fig. 18. The 
standard depth is six ft. and the 
cost for the non-clogging type in- 
ereases by about $50 for each addi- 
tional six ft., or fraction thereof. For 
the axial flow type the cost increases 
by about 10 percent of the pump 
cost for each additional six ft. These 
additions are for added material 
alone and do not allow for the in- 
ereased cost of larger motors re- 
quired. This must be estimated sep- 
arately. Approximately the same 
correction factors for other econstrue- 
tion materials as shown before should 
apply. 

The depreciation rates for centri- 
fugal pumps vary from 7 percent 
for ordinary service to 25 percent for 
severe conditions. Performance data 
and efficiencies are available in 
Mark’s “Mechanical Engineers’ Hand- 
book” * and in numerous manufactur- 
ers’ publications. 

Rotary.— The costs of rotary 
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pumps are presented in Fig. 19 as 
tunctions of maximum rated capacity 
and discharge head. The maximum 
is stressed because rotary pumps are 
positive displacement pumps and can 
be run at any reasonable speed to 
yield a corresponding capacity. The 
speed chosen for this correlation is 
the maximum rotational speed as 
recommended by the manufacturer, 
which will of course decrease with 
increased pump size. The pumps of 
Fig. 19 are of east iron (casing and 
gears) without speed reducers or 
motors. The line for 100-lb. pressure 
is for double helical type pumps 
while the other two lines are for gear 


pumps. The effects of certain modi- 

fications can be approximated as 

follows: 

Bronze gears, multiply by............. 1.2 

All-bronze construction, multiply by... 2.5 

Speed reducers included (ready for 


Performance data on these pumps 
are best found in manufacturers’ 


literature. 


GAS PUMPS 


Centrifugal.—The costs of centrif- 
ugal gas pumps or turbo-blowers are 
functions of construction material, 
construction type, number of stages, 
rated capacity, and discharge pres- 
sure at rated capacity, all variables 
of considerable importance. 

The simplest type is the single 
stage, light standard construction 
turbo-blower, the costs of which are 
shown in Fig. 20. The cost including 
motor is shown as a function of rated 
capacity for various discharge pres- 
sures. Standard construction is usu- 
ally steel casings and aluminum or 
steel impellers. It is necessary to add 
$50 for gas tight construction if 
gases other than air are to be han- 
dled or if the pump is to be used as 
a booster. Casing and impeller of 
KA-2, Everdur, or Monel can be sup- 
plied at about 50 percent increase in 
cost. 

Higher pressures and higher ¢a- 
pacities require a multi-stage turbo- 
blower. The costs, ineluding motors, 
of such machines are shown in Fig. 
21. The same factor for alternate 
materials of eonstruction applies to 
this type. Below 50 hp. $50 and 
above 50 hp. $100 should be added 
for gas tight construction. 

For very large sizes, higher pres- 
sures, and longer life it is necessary 
to have a heavy construction type of 
machine, better designed to give 
higher efficiencies. These have casings 
of cast iron and impellers of east 
aluminum alloy or high grade steel. 
The costs of such machines with 


motors are shown in Fig. 22. No in- 
crease is necessary for gas tight con- 
struction, but alternate construction 
materials are so special as to permit 
no generalization whatever. 
Depreciation rates vary from 7 to 
30 percent, the higher figure re- 


ferring to more severe corrosion 
conditions. Performance data and 


efficiencies are best determined from 
catalogs. 

Rotary.—The costs of rotary gas 
pumps without motors are presented 
in Fig. 23. As in the ease of liquid 
rotary pumps, the capacity is a 
function of speed, and as before the 
maximum recommended speed has 
been chosen. In Fig. 23 the cost in 
dollars is plotted against the maxi- 
mim rated eapacity in eubie feet of 
free air per minute. The curve 
labeled 100 Ib. is for east iron sliding 
vane two stage type. Those labeled 
25 and 12 lb. are for east iron sliding 
vane one stage pumps. The 25 Ib. 
pump eczn be used to deliver at 40 lb. 
in the smaller sizes. The curve 
labeled 4 lb. is for both the sliding 
vane and lobed impeller types. The 
latter type has a east iron casing 
and forged steel impeller. Costs of 
rotary gas pumps vary among manu- 
facturers because of certain changes 
in design, but the eurves of Fig. 23 
represent a reasonable average. 

Depreciation rates should be some- 
whai higher than those for “turbo- 
blowers beeause of the necessarily 
greater wear. Efficiencies and brake 
horse-power requirements are avail- 
able in manufacturers’ catalogs. 


THICKENERS 


The costs of single compartment 
thickeners can best be estimated by 
resolving the tota: cost into two 
parts, that of the <gnk and that of 
the mechatism. The first of these 
which is 2 funetic of diameter, 
depth, wall thickne construe- 
tion materiabean be @stimated at 80 e. 
per sq.ft. for «leg tank (4-in. steel 
plate) 60¢. per sq.ft. for a wood 
tank and $21 per eu.yd. for a con- 
crete tank. The second of these, the 
mechanism cost, including superstrue- 
ture and motor drive unit, approxi- 
mates $75 per ft. of diameter for 
ordinary iron and steel construction. 

Tray thickeners can be estimated 
to cost about $4 per sq.ft. of settling 
area. Suitable slurry pumps ean be 
estimated by interpolation of the 
following points: 


Vilbrandt® cites an _ installation 


cost of about 12-15 percent on thick- 
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Fig. 21— Cost of multi-stage turbo 
blowers, light standard construction, 
polyphase a.c. motor and accessories in- 
cluded. Pressures in lb. per sq. in. 
gage 
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Fig. 22—Cost of multi- and single- 


stage turbo blowers, heavy standard 
construction, polyphase a.c. motor in- 
cluded. Pressures in lb. per sq. in. gage 
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Fig. 23 — Cost of rotary cast iron gas 
pumps. Pressures in lb. per sq. in. gage 
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514 Cost of filter presses. Fig. 
24—Cast iron plate and 
2 |— J frame. Fig. 25—Cast iron 
recessed plate. Fig. 26— 
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ad Areas per filter chamber 
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22.00 
eners, and the U.S. Bureau of In- Sweetland —The costs of Sweet- 
ternal Revenue depreciation figure land filters are shown in Fig, 27 as 


for this type of equipment is 5 per- 
cent. Performance data are not gen- 
erally available, but capacities can be 
estimated by the method of Coe and 
Clevenger.’ 

The author wishes to acknowledge 
the help of Professor H. F. John- 


stone for this section. 


FILTERS 


Plate Presses.—The 
costs of plate and frame and recessed 
plate presses of east iron and plate 
and frame presses of yellow pine 
have been well correlated and pre- 
sented by Zimmerman and Lavine ” 
and through the courtesy of these 
authors their correlations have been 
reproduced in Figs. 24, 25 and 26. 
For presses of metals other than east 
iron the following figures should be 
added to the east iron cost: 


and Frame 


Aluminum 85% 
Bronze eee 175% 
Lead 
18-8 Stainless. . 350% 


96—12 


functions of total filtering area and 
leaf spacing, the same manner of 
presentation as used by Tyler.* These 
curves are for east iron Sweetland 
filters with eotten filter cloth and 
without access Becayse Sweet- 
land filters are as flex'ble in total 
area as are plate and frame presses 
or continuous ie., the leaf 
attaching and spacing arrangement 
permits the use of only diserete num- 
bers of leaves and not any variable 
number, the presentation of these 
costs as continuous curves is some- 
what misleading, and they should be 
used only in conjunction with a 
manufacturer’s eatalog so that the 
exact areas of standard sizes are 
known. 

For the effects of alternate body 
or cloth materials, manufacturers 
should be eonsulted. 

Oliver Continuous Vacuum Filters. 
—The eosts of Oliver filters can be 
represented as functions of total 
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drum area as shown in Fig. 28. These 
costs are for steel and wood drum 
Oliver filters, with steel tanks, 
vacuum receiver, trap and centri- 
fugal feed and vacuum pumps. No 
motors are included. 

Tyler * cities the following installa- 
tion and accessories costs: 


Installation Accessories 
Sweetland...... 25% 20% 
Plate and Frame 25% 20-25% 
| SEE 25% Included in curve 


Depreciation rates vary from 5 to 
10 percent according to the reference 
cited. Sweetland and plate and frame 
presses can be specified according to 
the methods diseussed in any stand- 
ard text, and Oliver filters can be 
estimated by the methods described 
by MeMillen and Webber.® 


CRYSTALLIZERS 


The cost of steel (Swenson- 
Walker) erystallizers, complete with 
suitable drives, can be estimated as 
follows: 


Total Length of 
Crystallizer, 


Cost per ft. 
of Length, 


Feet Dollars 
62 

60 
50 

45 


These are usually built in units 10 ft. 
long, a maximum of four of which 
may be connected in series and driven 
from one shaft. Greater lengths are 
attained by installation of the quad- 
ruple units one above another. 

Batch erystallizers ean be estimated 
by the tank cost methods discussed 
under Thickeners and the pipe cost 
methods deseribed under Piping. 

For the information of this section 
the author is particularly indebted 
to Professor W. L. MeCabe. 
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DRYERS 


Dryers are for the most part 
specially designed and built to order 
so that generalization about their 
costs are extremely difficult to make. 
Through the efforts of Professor O. 
A. Hougen, however, some data of 
value were collected and his correla- 
tion thereof is presented here. The 
dryers here discussed are of ordinary 
iron construction and steam heated. 
Those dryers made of other materi- 
als or using other heating media are 
so special as to require consultation 
with manufacturers for estimations. 

Atmospheric and Vacuum Pan 
Dryers.—The costs of these types 
without motors or accessories are 
shown in Fig. 29 in which the cost in 
dollars per sq.ft. of heating area is 
plotted versus total heating surface 
in sq.ft. Curve A is for the atmos- 
pheric and Curve B for the vacuum 
type. 

Drum Dryers.—Fig. 30 shows the 
costs of these dryers in dollars per 
sq.ft. of heating area as functions of 
the total heating surface in square 
feet. Curve A is for the atmospheric 
single drum type with standard acces- 
sories such as feed and removal de- 
vices. Curve B is for the atmospheric 
double drum type with standard 
accessories. Curve C is for vacuum 
single drum dryers with standard 
accessories. It should be noted that 
the costs of this type as read on 
Curve C should be multiplied by 10. 

Vacuum Shelf Dryers—The costs 
of this type are presented in the 
usual way in Fig. 31. The costs in- 
clude standard accessories such as a 
surface condenser and vacuum pump. 

Vacuum Rotary Dryers——The costs 
of this type are presented in the 
usual way in Fig. 32. No accessories 
are included. 

Miscellaneous Types. — Professor 
Hougen found that the costs of cer- 
tain other dryers could not be ex- 
pressed very simply in graphical 
form but that rough approximations 
could be made which might be useful 


ries but no control equipment in- 
eluded) : 

(a) Suspended basket centrifugals 
of iron and steel construction from 
$350 for a 12-in. size to $2,900 for 
48-in. size. 

(b) Atmospheric tray or cabinet 
dryers from $2.40 to $10.60 per eu.ft. 

(ec) Continuous conveyor dryers 
$2.10 to $11.10 per cu.ft. 

(d) Gas heated rotary dryers from 
$24 per sq.ft. of circumferential area 
in small sizes to $11 in large sizes. 

(e) Steam heated rotary dryers 
from $40 per sq.ft. of cireumferential 
area in small sizes to $17 in large 
sizes. 


ABSORPTION TOWERS AND 
PACKINGS 


The costs of chemical stoneware 
absorption towers per ft. of height 
are shown in Fig. 33 as functions of 
nominal diameter and of total height. 
The costs of open towers made of 
phenolic resin and asbestos filler are 
shown in a similar manner in Fig. 34. 
The costs of steel open towers can be 
estimated by calculating the weight 
of the tower and multiplying this 
weight by the unit cost of steel 
fabricated in such form. These unit 
costs are about 15 e¢. per lb. for 
weights of about 1,000 lb., 11 ¢. for 
3,000 lb. and 10 ¢. for about 8,500 Ib. 
The costs of aluminum open towers 
are about one dollar per lb. in all 
sizes. These figures are averages of 
individual figures with considerable 
variation. All these costs are for the 
tower alone without auxiliary piping 
and without construction expenses. 
The former can be estimated by the 
methods previously discussed. The 
latter will be of a cost comparable to 
that of the tower itself, in the ease 
of steel towers, and at least 25 per- 
cent in the other cases. 

The costs in dollars per cu.ft. of 
earbon and stoneware Raschig rings 


Fig. 29— Cost of 
vacuum pan dryers. 
drum dryers. 


atmospheric and 
Fig. 30 — Cost of 
Fig. 31 — Cost of vacuum 


32 


28 


Cost, Dollars per Sq.Ft. 


for very quick estimates. A few of shelf dryers. Fig. 32 — Cost of vacuum 
these are (motors and usual aecesso- rotary dryers 
35 
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are shown in Fig. 35 as functions of 
nominal Within the limits of 
accuracy of this compilation, there is 


size. 


no difference in cost between the two 
materials, Poreelain (white  stone- 
ware) rings cost about 15 to 30 per- 
cent more, the higher figure referring 
to the 


rings cost about 35 times as much as 


smaller sizes, and aluminum 


Berl saddles of stoneware 


cost about 2! 


stoneware. 
times as mueh as simi- 
lar rings but they are not usually 
Spiral 


and partition rings are also shown in 


available above 14 in. size. 
the same figure, and because of vari- 
ation in manufacturers’ designs, there 
is considerable variation from these 
average lines. 

The author is indebted to Professor 
T. K. Sherwood for some of the data 


of this section. 


TANKS, STORAGE VESSELS AND 
LININGS 


The costs of steel tanks can be esti- 


mated by the method deseribed for 


steel open towers. Since they are 
often lighter in weight than the low- 
est figure given there, it should be 
that at 500 Ib., the unit cost 
is about 17e. per Ib. and at 100 |b. 


about 25e. per lb. 


noted 


The costs of wooden tanks can be 
predicted by multiplying the number 
of board feet the tank represents (a 
board foot is square foot, one 
inch thick) by one of the following 
factors (the lower figure referring to 
larger sizes). 


one 


Cost, C. per 
Board Ft. 


Oak we 30 to 40 
Cypress 76 to 36 
Redwood 23 to $1 
‘ir 21 to 29 
Yellow Pine 16 to 25 


Juniper 12 to 22 


Fig. 33— Costs of 


chemical stoneware 


include the 
hoops and connectors but do not in- 
clude ereetion. This should be about 
25 to 40 percent of the tank cost. If 
the tanks are very small (less than 
500 gal.) these figures are too con- 
servative and should be inereased by 
about 100 percent. 

Lead linings (approximately 4-in. 
lead) for tanks cost about $1.50 per 
installed. An acid resistant 
lining of asbestos felt and asphalt 
can be estimated at about $1.00 to 
$1.35 per sq.ft. installed. A bitumi- 
nous paint lining costs about 30e. per 
sq.ft. 


These eosts necessary 


sq.ft. 
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Roto-Flow Screen 


AN ENTIRELY NEW principle in screen 
operation is evident in the new Roto- 
Flow screen manufactured by the Roto- 
Flow Screen Co., 2412 West State St., 
Milwaukee, Wis. This screen operates 
without screen cloth and is said to be 
incapable of blinding, even when screen- 
ing moist materials. It is claimed to 
have greater capacity than conven- 
tional screens of the same size, to 
eliminate degradation of the product, 
and to require no special foundation 
since it operates without vibration or 
shaking. Developed originally for the 
screening of coal, the new screen is be- 
lieved by its manufacturers to have 
numerous applications in the process 
field. 

The Roto-Flow consists of a series of 
shafts which rotate cams located along 
and between parallel bars. Both the 
cams and bars are spaced in accord- 
ance with the size of the particles being 
screened. The screen operates in a 
horizontal position. As the material 
to be screened hits the deck, the agita- 
tors roll it over gently but rapidly, 
quickly removing all fines without 
bouncing, jostling or cascading. Each 
cam shaft is mounted on sealed roller 
bearings and the assembly of shafts is 
driven by means of a continuous roller 
chain, driving a sprocket on each shaft. 


2,300-Volt Starters 


A NEW LINE of 2,300-volt, 60-cycle, 
general purpose starters, especially de- 
signed for protection against short 
cireuits and overloads, has been an- 
nounced by the industrial control 
division of General Electric Co., 


Roto-Flow cam-and-bar screen 


2,300-volt starter unit 


Machinery, Materials and Products 


Schenectady, N. Y. These starters are 
available in four standard types pro- 
viding for full-voltage starting, re- 
duced-voltage starting, and reversing 
of squirrel-cage motors and synchron- 
ous motors. They consist of an oil- 
immersed contactor with self-cleaning 
copper tips, wide metal bearings, 
copper-braided shunts, and the new 
EJ-2 current-limiting fuses for short 
circuit protection. The control and 
bus structure are completely metal- 
inclosed for compactness, easy installa- 
tion and safety. 

The new current-limiting fuses are 
said to limit short circuit current to 
less than } cycle and to open in less 
than 4 cycle. These fuses have a dis- 
connect feature which permits com- 
plete isolation of an individual starter 
without causing the entire motor line 
to shut down. Motors are protected 
against overload by isothermic relays. 
Undervoltage protection is also pro- 
vided in that the line contactor opens 
after low voltage or loss of power and 
remains open until the pushbotton is 
operated. 


Improved Mercury Switch 


WHAT IS DESCRIBED as a “Double- 
Flow” mereury switch is a new develop- 
ment announced by Durakool, Ince., 
1029 North Main St., Elkhart, Ind. 
According to the manufacturer, mer- 
cury switching has always been diffi- 
cult in factories or other places where 
there is considerable vibration. The 
new mercury switch design, shown in 
cross section in two positions in the 
accompanying drawing, gets around 
this difficulty by the use of two tails of 
mercury pulling in opposite directions 
over a ceramic barrier until severed. 


Double-flow mercury switch 


This construction is said to prevent 
double contacting when vibrations exist. 
When the switch is closing the two 
approaching bodies of mercury pile up 
as a double-thick electrical conductor. 
The new construction is said to op- 
erate equally well as a slow rolling 
motion or on high-speed mechanical 
snap action. Unbreakable switches of 
metal and ceramic construction, made 
with this new feature, are available 
in sizes from 10 to 65 amp. 


Wrench Truck 


To FACILITATE the emptying of hop- 
per-bottom freight cars, the Elwell- 
Parker Blectric Co., Cleveland, Ohio, 
has developed a wrench truck available 
both in gas-electric and battery-pow- 
ered designs. To empty a car of loose 
material, the operator lines up the 
truck with the shaft projecting from 
the side of the car, raises or lowers 
the wrench by a powered mechanism to 
the correct height, and engages the 
power-operated wrench with the shaft. 
Opening the bottom gates and closing 
them again after the load has been 
dumped is so speeded up by the new 
method, according to the manufacturer, 
that a single truck is said to be able 
to open and close 515 cars in one day. 
In addition to speed, elimination of 
injuries due to hand operation of the 
hopper gates is also an important fea- 
ture. 


Electric Unit Heaters 


NEW ELECTRIC UNIT HEATERS in vari- 
ous ratings are now being produced by 
Edwin L. Wiegand Co., 7500 Thomas 
Blvd., Pittsburgh, Pa., in both blower 
and convection types. The blower type 
heater is built in ratings from 1,500 
to 4,000 watts, for operation on 115 or 
230 volt, 60 cycle, a.c. or on similar 
direct-current voltages. A Chromalox 
Koilstrip heating element is used, in 
conjunction with a quiet cadmium- 
plated fan driven by an inclosed type 
electric motor. Depending on rating, 
an air temperature rise of 32 to 75 deg. 
F. may be obtained at air velocities of 
130 to 180 ft. per min. This unit is 
adaptable to either portable or wall 
mounting. A thermostatic switch is 
provided for protection against over- 
heating. The convection type, built in 
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ratings from 1,500 to 3,000 watts, 
employs Chromalox Finstrip heaters 
and is furnished with two toggle 
switches, each controlling half the 
wattage. 


Duplex Pumping Unit 


A NEW duplex pumping unit de- 
veloped particularly for petroleum re- 
fineries and blending plants and for 
industrial application in the handling 
of naphtha, tar, printing inks and 
similar liquids and semi-solids, has 
been announced by Blackmer Pump Co., 
Grand Rapids, Mich. According to the 
manufacturer, this unit is suitable for 
practically any material that flows 
through pipes, particularly where two 
different liquids are to be handled by 
the same unit, or where temporary 
higher capacity is required. If desired, 
of course, both pumps may be operated 
as a single unit. The pumps are of 
this company’s standard bucket de- 
sign, with a newly developed inlet 
chamber permitting the handling of 
liquids of high viscosity. Built-in relief 
valves may be had as optional equip- 
ment to handle the full capacity of the 
pumps. Removable liners are also op- 
tional, as are steam-jacketed heads for 
handling of extremely viscous ma- 
terials. The unit has a capacity of 
50 g.p.m. per pump and is made in a 
number of modifications for various 
maximum pressures up to 300 lb. per 
sq.in, 


Industrial Wood Fiber 


PREVIOUSLY wood fibers have been 
available chiefly as insulation ma- 
terials in a variety of forms. Such 
fibers have now been made available 
for a variety of industrial purposes by 
Wood Conversion Co., First National 
Bank Bldg., St. Paul, Minn. This 
concern is prepared to supply wood 
fibers made to rigid specifications as to 
size, quality, chemical content and 
physical appearance. They may be 
made of a variety of types of wood 
and in a multitude of combinations. 
They may be chemically treated to be 
fire-resistant, waterproof or processed 
according to manufacturers’ specific re- 
quirements. They are available for 
filters, packing pads, plastics and other 
miscellaneous uses as well as insula- 
tion, 


High-Speed Agitator 


SEVERAL novel features are incor- 
porated in the design of a new agitator 
ealled the Rotoflo which has _ been 
developed by Blaw-Knox Co., Pitts- 
burgh, Pa. The new agitator, intended 
for agitating or contacting liquid and 
liquid, liquid and solids, or liquid and 
gas, consists of a jacketed shell de- 
signed for Dowtherm heating, a high- 
efficiency rotor driven by a motoreducer, 
and special “surf-riding” baffles. 

These baffles are of unique design, 
providing a cataract surface action 


said to improve efficiency at any liquid 
height and particularly to induce rapid 
gas absorption. The rotor, as will be 
noted from the accompanying illustra- 
tion, is of special design with upper 
and lower segments on each blade. The 
rotor swirls the mass of liquid, creat- 
ing a central vortex, while the surf- 
riding baffles divert the top portion of 
the rotating liquid, plunging it into the 
vortex. This feature results in top- 
to-bottom-circulation and increased 
surface contact area, combined with 
high rotational velocity. 


Equipment Briefs 


A NEW DEVELOPMENT of the F. W. 
Dwyer Mfg. Co., Chicago, IL, is a 
transparent draft gage made of Lucite 
methyl methacrylate resin. Use of the 
transparent material is said to provide 
especially good visibility of the liquid 
level under all conditions in addition 
to making the gage light in weight, 
durable and practically unbreakable. 
The design is such that the gage is 
read from above, rather than from the 
side, a construction which increases 
convenience of use in portable applica- 
tions and eliminates possibility of 
parallax. 


A NEw asbestos packing for elevated 
temperatures, known as Palmetto Cab 
Cock Packing, has been introduced by 
Greene, Tweed & Co., Bronx Blvd. at 
238th St., New York, N. Y. This pack- 
ing is braided from long-fiber Canadian 
asbestos yarn, with each strand indi- 
vidually coated with dry graphite. No 
liquid lubricant which might be boiled 
away is employed. The new packing is 


Blower type electric heater 


intended for pumps and valves handling 
high temperature steam, oils and gases, 
for example, in petroleum refineries. 


ALTHOUGH sprvially compounded 
heat-resisting V-belts have been fur- 
nished in the past for operating 
temperatures above 130 deg. F., stand- 
ard belts were not being recommended 
for service above this temperature, 
according to the B. F. Goodrich Co., 
Akron, Ohio. This concern now an- 
nounces that as a result of recent 
developments and research, it has im- 
proved the heat-resistant qualities of 
standard V-belts. These are said now 
to be fully equal to the formerly sup- 
plied special black heat-resisting belts. 
Therefore, the latter construction has 
been discontinued and standard belts 
ordered from stock can be used in their 
place, at no increase over regular belt 
price. 


Inco Zinc Coat is the name of a 
new rust-proofing system for metals, 
recently announced by International 
Rustproof Corp., 12507 Plover Ave., 
Cleveland, Ohio. This coating, which 
is a chemically applied neutral zine 
phosphate film, is intended as a foun- 
dation coating, said to be highly satis- 
factory for later painting. 


TO SUPPLEMENT its line of infra-red 
heating lamps with separate reflectors, 
the North American Lamp Co., 1052 
Tyler St., St. Louis, Mo., has intro- 


Wood fibers made to specifications now 
available commercially 


New Rotoflo agitator 
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duced a new type of Nalco inside- 
silvered carbon filament lamp, the 
silver in the base end of the lamp act- 
ing as a reflector to project the heat 
rays toward the surface being heated 
or dried. The manufacturer claims 
that the radiation produced by the 
carbon filament falls in the most de- 
sirable band on the Angstrom scale 
for maximum drying efficiency. 


HEAVY-WALLED glass tubing is now 
used in the Micromax CO, recording 
equipment produced by Leeds & North- 
rup Co., 4934 Stenton Ave., Philadel- 
phia, Pa., to bring the continuously 
flowing flue gas sample from the pri- 
mary filter to the cell assembly. Thus 
the flue gas sample comes in contact 
only with glass from the time it leaves 
the stack until it leaves the measuring 
cell. The new construction is said 
to eliminate entirely maintenance due 
to corrosion. 


A NEw light-weight absorbent sweat- 
band, made of synthetic sponge, has 
been announced by the American 
Optical Co., Southbridge, Mass. This 
sponge, which is supported on the 
forehead by means of a band around 
the head, is 74 in. long and is said to 
be effective in keeping perspiration out 
of the eyes and off the goggles of 
workers in hot locations. In one study 
of such workers made by the company, 
it was found that they spent an aver- 
age of 42 min. per man per day 
mopping goggles and foreheads. 


SOLES AND HEELS made from its new 
synthetic rubber, Ameripol, have been 
announced by the B. F. Goodrich Co., 
Akron, Ohio. These soles and heels 


Proportioning Celectray controller 
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have been developed especially for wear 
where oils, greases, gasoline, naphtha 
and other rubber solvents are present. 
The material is stated to have a high 
resistance to abrasion and to be suc- 
cessful in resisting flex cracking. 


THE LINE of - negative-temperature- 
coefficient resistors made by Keystone 
Carbon Co., 1935 State St., St. Marys, 
Pa., is now available with metal-coated 
ends for making electrical connections. 
Heretofore, such resistors were sup- 
plied only with molded-in wires. These 
resistors have the property of decreas- 
ing in electrical resistance with an 
increase in temperature, and are used 
in a variety of applications where it is 
desirable to reduce or eliminate initial 
current surges, to secure a time delay 
or gradual build-up of the current 
through a piece of apparatus, or to 
provide temperature compensation. 
Resistors with a maximum wattage 
rating ranging from 0.75 to 3.0 watts 
are available. 


Proportioning Controller 


FoR APPLICATIONS requiring throt- 
tling control, with or without auto- 
matic reset, C. J. Tagliabue Mfg. Co., 
Park & Nostrand Aves., Brooklyn, 
N. Y., has announced the development 
of a proportional Celectray controller 
which eliminates the need for the relay 
detector formerly required. Equipment 
required consists only of the control 
instrument and a valve mechanism. 
When the temperature is far below the 
control point, as in starting up, the 
valve is wide open. As the temperature 
rises and enters the throttling zone, 
the valve closes a relay which prevents 
over-shooting as the temperature ap- 
proaches a balance between heat input 


Water-cooled pillow block 
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and heat loss. The throttling zone can 
be readily adjusted within wide limits 
according to the lag characteristics of 
the application. Types without reset 
and with either manual or automatic 
reset are available. 


Unit Dust Collector 


DEVELOPED by Pangborn Corp., 
Hagerstown, Md., is a new family of 
unit type dust collectors designated 
as Type CD. These collectors are 
available in four sizes designated as 
Nos. 1, 2, 3 and 4, the numbers repre- 
senting the comparative capacities. For 
example, Size 1 has a single bank of 
14 screens, while Size 3 has three such 
banks. 

These collectors are shipped fully 
assembled and ready for use. The 
screen banks consist of specially woven 
filter cloth bags mounted on wooden 
frames and assembled into banks. A 
casing and hopper of 16-gage sheet 
steel is provided for each unit, with 
multiple hoppers for multiple units. 
Each screen bank is fitted with a 
manually operated rapper for periodic- 
ally cleaning the accumulated fine dust 
from the cloth surfaces. Structural 
supports are included. The design 
is such that collectors may be operated 
either under suction or pressure. The 
method to be used must, however, be 
specified in ordering. 


Improved Pillow Blocks 


INTENDED for a wide range of indus- 
trial application is a new line of 
Sleevoil precision pillow blocks in both 
plain and water-cooled types, for shaft 
sizes from 17/16 in. to 8 in. inclusive, 
manufactured by the Dodge Mfg. Corp., 
Mishawaka, Ind. Lubrication is pro- 
vided by the use of T-section brass 
oiling rings. A brass oil gage is pro- 
vided which can be placed on either 
side of the bearing. Bases have drain 
holes in each end and caps are pro- 
vided with an ingpection hole and cover, 
The bearings are of the babbitted type, 
fully self-aligning and can be furnished 
in either expansion or non-expansion 
types. Special seals revolving with 
the shaft are provided to prevent ad- 
mission of dirt or escape of lubricant. 
Both plain and water-cooied types are 
similar in design. Smaller sizes are 
water-cooled only in the lower liner, 
and larger sizes in both upper and 
lower liners. 


Whiteprint Machine 


DESIGNATED as Model C, a new fast- 
printing whiteprint machine has re- 
cently been developed by the Ozalid 
Products Division, General Aniline & 
Film Corp., Johnson City, N. Y. This 
machine, featuring printing speeds up 
to 12% ft. per min., coupled with a 
specially uniform exposure, employs a 
single high-pressure mercury vapor 
lamp for illumination. The functions 
of printing and developing are com- 
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bined in one machine. As in the case 
of earlier machines developed by this 
company, the operator puts the orig- 
inal and the Ozalid sensitized material 
in the front of the machine, where con- 
tinuous belts carry both to the printer. 
After exposure, the original is auto- 
matically separated from the print 
and the original is returned to the 
operator at the front of the machine. 
The print is conveyed automatically 
to the dry developer, then deposited on 
a delivery tray or sorting table. The 
machine requires only 19 sq.ft. of floor 
space, and accommodates materials up 
to 42 in. wide. 


Time Relays 


Two New time relays, designated as 
Types RSIC and TDIC have been an- 
nounced by the R. W. Cramer Co., 
Centerbrook, Conn. Designed specifi- 
cally for industrial applications, these 
time relays are motor-operated timers 
which either keep an electrical circuit 
closed for a preset time interval, or 
in the case of the Model TDIC, can be 
used as a time delay relay which when 
energized keeps a circuit open for a 
selected interval. They have an in- 
stantaneous reset feature and, when 
restarted, repeat the timing without 
manual resetting. Both in-built manual 
start buttons and remote control start 
buttons may be secured. Auxiliary 
contacts for audible or visual signal 
circuits can be provided. 

These relays consist of a synchronous 
motor unit which rotates a_ switch- 
operating arm when a magnetic clutch 
mechanism of simple, yet light con- 
struction is energized. When the clutch 
mechanism is de-energized, the switch- 
operating arm is released and returns 
instantly to a starting position by 
means of a reset spring. This starting 
position is controlled by a micrometer 
setting knob. The switch unit, con- 
structed with silver contacts, is rated 
at 10 amp. at 115 volts, or suitable 
current at other voltages. 


Motorized Roll Grab 


INTENDED primarily for the handling 
of rolls of paper of any grade or thick- 
ness, hard box board and similar ma- 
terials, a motorized roll grab for use 
with overhead materials handling sys- 
tems has been developed by the Cleve- 
land Tramrail Division of The Cleve- 
land Crane & Engineering Co., Wick- 
liffe, Ohio. This grab is designed to 
handle rolls ranging from a minimum 
diameter of 16 in. to a maximum of 60 
in., in lengths up to 72 in. and weights 
up to 5,000 lb. All motions of the grab 
are motorized and can be controlled 
from the crane operator’s cab. This 
requires three motors. One spreads and 
retracts the two grab arms. Another 
squeezes the roll grippers after they 
have been brought close to the roll, 
thus securely locking the roll in posi- 
tion and preventing possibility of slip- 
ping in transit. The third operates 


the turn-over mechanism which makes 
it possible to pick up a roll in any 
position and place it in any other posi- 
tion. The turn-over mechanism can be 
operated while the crane is in motion. 


Pressure Gage Recorder 


MATCHING its line of rectangular 
ease instruments, the Brown Instru- 
ment Co., Philadelphia, Pa., is now 
offering a rectangular case bourdon 
tube pressure gage recorder of simpli- 
fied construction, said to afford greater 
accuracy than previous instruments of 
the type. A new device facilitates set- 
ting the pen at zero. A unit type of 
construction for the casting support- 
ing the bourdon tube, the gear and 
pinion and the pen-arm shaft simplifies 
replacement. An important feature is 
the use of a new method of sealing the 
ends of the stainless steel tubes used 
for certain pressure ranges. This 
method does not affect the heat treat- 
ment and original calibration of the 
tubes, as might be the case if closure 
were effected by welding. 


Welder Protection 


COMPLETE PROTECTION against heat 
or excessive current, or both, is pro- 
vided by a new protective control de- 
vice for are welding machines now 
being built by the Lincoln Electric Co., 
Cleveland, Ohio. According to the 
manufacturer, a welding machine 
equipped with this new device provides 
protection against burn-out and can 


Synchronous time relay 


be operated at maximum capacity for 
long periods of time without harm. 
The control consists of two current 
transformers, the primaries of which 
are connected in series with the motor 
leads and the secondaries supplying 
power to operate two snap-action 
thermostats, which are mounted 
directly on the motor lamination. These 
thermostats operate both by means of 
heat conduction and by current pass- 
ing through the thermostats. They pro- 
vide protection against excessive am- 
bient temperature, against excessive 
currents and sustained overloads and 
against fuse blowing so that the motor 
operates on a single phase. They reset 
automatically when the motor returns 
to a safe operating temperature or 
when the current is reduced. 


Electrolytic Diaphragms 


PorRoUS CERAMIC DIAPHRAGMS for 
electrolytic processes, said to be of a 
quality heretofore obtainable only in 
Europe, are new being manufactured 
by General Ceramics Co., Keasbey, N. J. 
This company has been actively en- 
gaged in development and _ research 
aimed at the production of such dia- 
phragms for a considerable pertod, in 
cooperation with leading users of elec- 
trolytic diaphragms. These new dia- 
phragms are of high mechanical 
strength and low electric resistance, 
made of acid-proof ceramic-ware and 
obtainable in any desired shape. 


Protective control for welders 
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Facts YOU NEED TO KNOW ABOUT... 


Basket-Type Evaporators 


For the evaporation of salt- 
ing and scale forming liquids 
and wherever dificult main- 
tenance and entrainment 
problems are encountered. 


Rigorous care in the selection and adapta- 
tion of the proper type of equipment is 
necessary if the purchaser of evaporators 
is to obtain efficient, continuous, and de- 
pendable operation. Of the various evap- 
orator designs, the basket-type and cal- 
andria-type vertical-tube evaporators and 
the horizontal-type evaporator are most 
commonly used for simple concentration 
problems. 


ADVANTAGES 

The principal advantage of the basket- 
type vertical-tube evaporator, as com- 
pared to the calandria and _ horizontal 
types, lies in the ease with which the 
separate and self-contained heating ele- 
ment may be removed for repairs, re- 
placement, and mechanical cleaning. This 
feature makes the basket-type design par- 
ticularly adaptable in the evaporation of 
liquids which present difficulties because 
of scaling, salting, or clogging of the heat- 
ing tubes. Complete separation of the 
heating element from the evaporator body 


Two Swenson single-effect, 
basket-type evaporators. 


also permits the tubes and tube sheets to 
be made of the same material, thus reduc- 
ing the possibility of leaks occurring 
through differential expansion, and elec- 
trochemical corrosion. 

Another important advantage is found 
in the ease with which a deflector may be 
added to reduce the amount of entrain- 
ment resulting from spouting. 


LIMITATIONS 

In some instances, low headroom pre- 
cludes the use of the basket-type vertical- 
tube evaporator. A horizontal-tube evap- 
orator is more satisfactory under such 
circumstances, particularly where easy 
maintenance is not an important factor. 
Also, where viscous liquids are encount- 
ered and more positive circulation is 
required, the use of long-tube vertical 
evaporators often will be found more 
advantageous. 


CONSTRUCTION 


Basket-type evaporators manufactured 
by Swenson are designed to give highest 
possible circulation and capacity per unit 
of tube heating surface. A well designed 
basket, with the number, length, and 
diameter of tubes based on the known 
requirements of the installation, is formed 
by rolling the tubes into horizontal tube 
sheets in such a way that rugged, long 
life construction results. The basket is 
supported firmly on brackets fastened to 
the inside of the evaporator body. 


APPLICATION 

Swenson basket-type evaporators lend 
themselves particularly well to the evapo- 
ration of salting and scale forming liquids. 
They have been used successfully in the 
sugar, salt, caustic soda, sodium sulphate, 
and similar industries, wherever difficult 
maintenance and entrainment problems 
are encountered. 


Salt Filters 
(Where Required) 


PRINCIPLE OF OPERATION 


Steam is fed, at the top of the unit, 
through a right angle connection to 
the steam chest, while the liquid to 
be evaporated is fed into the side of 
the evaporator body. As the latent 
heat of the steam is transferred to the 
liquid, the liquid boils and spouts out 
the top of the tubes. Positive separa- 
tion of the liquid and vapor is ob- 
tained as the mixture strikes a spe- 
cially designed deflector above the 
basket. The liquid re-circulates down 
and up through the tubes, and the 
vapor is taken off at the top of the unit. 


SWENSON EVAPORATOR COMPANY 


Division of Whiting Corporation 


15669 Lathrop Ave., Harvey, Lil. 


EVAPORATORS 


FILTERS ° 


CRYSTALLIZERS 
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Byproduct 
Coke Plant 


YPRODUCT COKE is one of the 
B major industries of the world. 
In the United States there are over 
13,000 ovens in 87 plants as 
auxiliaries of the steel and gas in- 
dustries. Over 10,000 of them are 
Koppers ovens. 

The coke oven is important not 
only as a source of coke but the 
other products made simultaneously 
—gas, coal tar, ammonia, benzol, 
hydroearbons and other chemicals. 
These chemicals are basic materials 
from which thousands of products 
are made, 

A modern oven battery is a series 
of chambers built of firebrick, each 
holding about 17 tons of coal. 
The coking operation requires about 
17 hours. The resulting coke is used 
in the steel industry and for the 
heating of homes. The volatile mat- 
ter liberated from the coal during 
the carbonization, passes through 
large mains to the byproduet plant 
where it is treated to yield tar, 
ammonium sulphate, light oils and 
gas. As it passes through the 
mains, the temperature drops with 
the result that a large quantity of 
the tar and ammonia condense and 
drain into a tank where they 
separate. The remaining tar and 
ammonia are then removed, and the 
latter is converted into the sulphate. 

The gas is sent to final coolers to 
facilitate extraction of light oil 
vapors. At this point, some 
naphthalene contained in the gas is 
removed, It is melted and pumped 
to the naphthalene plant. By means 
of serubbers and a “wash oil”, a 
product from the petroleum in- 
dustry, the light oil is removed. 
The gas is now ready to be used for 
fuel, while the wash oil goes to a 
still where the light oil absorbed 
is removed. This oil is later separ- 
ated into its constituent fractions, 
benzol, toluol and solvent naphtha. 
Fractionation is aeeomplished by 
using different distilling tempera- 
tures. Each fraction has a different 
boiling point. Heat for distillation 
is supplied by steam coils in the 
reboiler at the bottom of each still. 
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| From hoppers the coal is fed into crushers, which reduce the oversize Operat 
pieces. It is then carried by conveyors to bunkers serving the ovens 
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COAL & COKE HAN 


General view of a coke and byproduct plant. The byproduct ovens 
are in the center and the byproduct department appear on both sides 
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rer side of the coke ovens, with pusher in the foreground. The 
loading the coal into the ovens is shown above the pusher 


CROSS SECTION THRU OVEN BATTERY 


5 A typicai byproduct plant. where such chemicals as 
benzol, toluol, creosote, ammonium sulphate are recovered 
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recovery plant showing ab- 
sorbers and sump. Thionizer 
in background 
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7 The light oil is later separated into its constituent 
‘fractions’, benzol, toluol, and solvent naphtha 
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ll Ammonia is separated from the 
gas soon after it leaves the coke ovens 
and is purified by distillation 


9 Interior view of a thylox purification 
plant in which sulphur is recovered 


(YOUR ARSENAL 
for STAINLESS ( 
( STEEL CASTINGS 
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Production Manager to Purchasing Agent: 
“Where can we get these special Stainless 
Steel castings quickly?” ¥ 


P.A, to P.M.: “Til contact The Duriron Com- 


pany atonce. They have a large plant and 


specialize in corrosion-resistant products.” 


And right he is. For there are enlarged facilities 
available NOW for the production of Durco Stainless 3 
Steel castings for defense orders. 


Important to you also, is the specialized experience 
of engineers who are familiar with what can and 
cannot be done economically with metals of special 
alloy. 

A highly skilled organization, pioneers in the pro- 
duction of acid-handling equipment for 28 major in- 
dustries, assures quality products. 


i nditions 
standards 


A battery of modern high-frequency electric induc- 


maint 


tion furnaces and complete heat treating equipment 


provide ample facilities for castings up to 1600 lbs. 
A large machine shop is operated in connection pe 
with the foundry, and castings can be furnished 
rough or finished, as desired. - 
If YOU have immediate need of stainless steel cast- A 
ings for defense orders, it will pay you to consult 


us at once. C 
STAINLESS STEEL DIVISION " 


THE DURIRON COMPANY, INC. . 
DAYTON, OHIO 


Electric induction furnaces 
for accurate analyses 
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Shop Bulletin No. 1 gives hints on 
handling valves and fittings; No. 2 
shows pointers on piping placement. 
Ask your Crane Representative to 
expiain how you can get valuable 
aid from this practical service. 


CRANE SHOP BULLETIN NO. 3 


It's ready—to help you keep pipe lines in peak condi- piping fundamentals often overlooked with costly results. 
tion for peak production—to help you get maximum serv- Bulletin No. 3 gives many valuable hints on the proper 
ice from present equipment. This timely Crane Shop selection and usage of valves. Copies for distribution to 


Bulletin Service is designed to aid you in training new your piping crews may be had from your Crane Repre- 


maintenance men; and to caution experienced workers on sentative—or by writing to us. 
CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVE., CHICAGO 
VALVES © FITTINGS + PIPE 


PLUMBING + HEATING + PUMPS 


NATION-WIDE SERVI 
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THROUGH BRANCHES AND WHOLESALERS IN ALL MA 


Drying and grind- 
ing clay in one 
operation for use 
in oil filtering pro- 


cesses. 


fillers. 


Pulverizing and sep- 
arating chalk whiting 
for the manufacture 
of pigments, putty 


ROLLER MILLS 


are today providing the chemical, 
food and process industries with 
new and superior methods of pro- 
ducing powdered materials. These 
machines handle the material from 
feed hopper to finish bin in an en- 
closed dustless system .. . drying, 
grinding, classifying and conveying 
the product in one _ continuous 
operation. 

Making superfine materials that 
test 99.99% through 400-mesh . . . 
refining powdered products in the 
mill by automatic rejection of im- 
purities . . . pulverizing pigments 
to insure maximum coverage and 
minimum oil absorption . . . these 
are a few of the many jobs that 
Raymond Roller Mills are doing 
to improve the output of industrial 
plants. 


For details, write for Catalog 


SINCE 1887 


Producing finely 
ground caustic lime 
and for use in process- 
ing beet sugar. 


Producing fillers for 
use in the paint, paper 
and rubber industries 
by drying and pulver- 
izing limestone screen- 
ings to extreme fine- 


ness. 


Raymond PuLverizer Division 


1311 North Branch Street 


Sales Offices in Principal Cities 
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CALIFORNIA CHEMICAL SALESMEN 
HOLD NINTH MEETING 

Growing in membership and enthusi- 
asm, the recently-formed Chemical 
Salesmen’s Association of California 
held its ninth monthly meeting at the 
Engineers Club in San Francisco, Nov. 
29. The meeting featured W. Grote, 
United Carbon Co., amateur magician 
of note, and was presided over by Bd 
Schuler, West Coast general branch 
manager of Monsanto Chemical Co., 
who founded and promoted the Western 
group on his past experience and en- 
joyment as a member of the similar 
New York association. Officers of the 
young CSAC, which boasts a _ repre- 
sentative, industry-wide membership of 
50-odd chemical company salesmen, 
agents, jobbers and sales executives, 
are: Ed Schuler, Monsanto Chemical 
Co., president; John Tiedeman, L. H. 
Butcher Co., vice-president; Richard 
Schaler, Griffin Chemical Co., vice- 
president; Paul Oaks, American Cyana- 
mid & Chemical Corp., vice-president 
and Richard Nason, Stauffer Chemical 
Co., secretary-treasurer. 

According to Schuler, the new associ- 
ation has accomplished good work in 
bringing together nearly all the selling 
fraternity in the Western chemical 
field. Other purposes of CSAC are to 
provide an educational program that 
will benefit the whole membership and 
advance the interest and development 
in the West. A recent feature meeting 
was addressed by Steve White, technical 
director of Dow Chemical Co. on the 
Pacific Coast, and other top-notch 
speakers are scheduled to appear before 
the growing association. 


MAGNESITE PLANT AT CAPE MAY 
WILL USE CHESNY PROCESS 


Construction work for the new plant 
of the Northwest Magnesite Co. of 
Pittsburgh is under way at Cape May 
Point, N. J. The Northwest Magnesite 
Co., jointly owned by the Harbison- 
Walker Refractories Co. and General 
Refractories Co., has acquired the 
rights in the United States to the 
Chesny Process of producing synthetic 
magnesite for refractory purposes. The 
process has been applied in England on 
a large scale and has rendered that 
country independent of imported mag- 
nesite of natural origin formerly ob- 
tained from Austria and Manchuria. 

To operate the Chesny Process, the 
Northwest Magnesite Co. has acquired 
a large tract at Cape May Point, to- 
gether with extensive deposits of dolo- 
mite rock in Eastern Pennsylvania, 
located conveniently for shipment 
either by rail or by rail and water. 

The capacity of the first unit will 
be approximately 40,000 net tons per 
annum. The lay-out however is such 
that additional units may be added as 
necessity might require. 

The process was developed in Eng- 
land by Dr. H. H. Chesny, a resident of 
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Los Angeles, Calif. Several plants 
using the process have been built in 
England, and now supply not only the 
requirements of refractory magnesite 
for the British steel industry but also 
the magnesia necessary for the pro- 
duction of magnesium metal. Mag- 
nesium metal has been produced in 
England from dolomite and sea water, 
starting with the Chesny Process, since 
1939. 

This process, protected by a large 
number of United States and foreign 
patents, consists essentially re- 
placing the lime content of calcined 
dolomite rock by magnesia through 
reaction with sea water. Its commercial 
success is the result mainly of spe- 
cialized knowledge of the involved 
crystallography of magnesium hydrate. 
This compound in its usual form is a 
gelatinous substance exceedingly diffi- 
cult to filter. Only by the application 
of a highly specialized technique can 
it be produced in a crystalline, readily 
filterable state and easily separable 
from the sea water and from the vari- 
ous salts dissolved in it. A further 
factor in the success of the process has 
been the design and development of 
the highly specialized equipment re- 
quired to meet the conditions of its 
various steps. 

The erection of the new plant is 
financed entirely by the Northwest 
Magnesite Company. OPM has granted 
priorities to permit the completion of 
the plant within six months. 


CHEMICAL ENGINEERING 
CURRICULA ACCREDITED 

A. A. Potter, dean of engineering, 
Purdue University, chairman of the 
committee on engineering education of 
the Engineer’s Council for Professional 
Development, announces the accredit- 
ing of 460 engineering curricula at 129 


colleges and universities in the United - 


States and the provisional accrediting 
of 102 courses. Institutions conducting 
courses in chemical engineering which 
are on the accredited list amount to 43 
and are as follows: 

Brooklyn Polytechnic Institute (day 
and eight-year evening); California 
Institute of Technology (five-year 
course); Carnegie Institute of Tech- 
nology; Case School of Applied Sci- 
ence; University of Cincinnati; Clark- 
son College of Technology; Columbia 
University; Cooper Union Institute of 
Technology; Cornell University; Uni- 
versity of Delaware; University of 
Detroit; Drexel Institute; Georgia 
School of Technology; Illinois Insti- 
tute of Technology; University of 
Illinois; Iowa State College; State 
University of Iowa; Johns Hopkins 
University; Lehigh University; Louisi- 
ana State University; University of 
Louisville; Massachusetts Institute of 
Technology; University of Michigan; 
University of Minnesota; University of 
Missouri; New York University (day 
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and seven-year evening) ; University of 
North Dakota; Ohio State University; 
University of Oklahoma; Pennsylvania 
State College; University of Pennsy]l- 
vania; University of Pittsburgh; 
Princeton University; Purdue Uni- 
versity; Rensselaer Polytechnic Insti- 
tute; Rice Institute; University of 
Rochester; Syracuse University; Uni- 
versity of Tennessee; Virginia Poly- 
technic Institute; University of Wash- 
ington; University of Wisconsin; and 
Yale University. 


BLOEDE SCHOLARSHIP AVAILABLE 
FOR NEXT SCHOOL YEAR 

Announcement is made by the Board 
of Trustees of The Chemists’ Club that 
the Bloede Scholarship is available for 
the school year 1942-43. Applications 
will be received starting Jan. 1, 1942, 
and closing March 1. This scholarship, 
which was founded in 1916 by the late 
Dr. Victor G. Bloede, is awarded in 
alternate years and involves a stipend 
of $580, payable in semi-annual in- 
stallments of $290. 

Candidates are limited to men enter- 
ing their last year of post-graduate 
work leading to the Ph. D. degree in 
chemistry or chemical engineering in 
an institution of recognized standing, 
according to the policy recently estab- 
lished by the scholarship committee. 
Holders of grants for the school year 
1942-43, other than those covering 
tuition only, are not considered eligible 
for the Bloede award. Favorable con- 
sideration will be given, however, to 
candidates from institutions which will 
make separate provision for tuition, in 
order that the incumbent of the scholar- 
ship may have the full sum available 
for other expenses. 


NEW SULPHURIC ACID PLANT 
FOR EAST TAMPA 


Andrew M. Fairlie, consulting chem- 
ical engineer, Atlanta, Ga., is designing 
a Mills-Packard chamber-process sul- 
phurie acid plant, to be erected for 
U. 8S. Phosphoric Products Division, 
Tennessee Corp. at East Tampa, Flor- 
ida. This plant, comprising 20 water- 
cooled chambers of the Mills-Packard 
type, will be erected in two units, and 
is expected to be in operation some 
time during the first half of 1942. The 
H. K. Ferguson Co., Cleveland, will 
have charge of erection. 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


ROTECTION of raw material supply 

by force if necessary is now the 
policy of Uncle Sam, There was much 
more than Hemisphere cooperation in- 
volved in the first important action of 
this sort. The establishment of mili- 
tary forces in Dutch Guiana to protect 
bauxite for American use symbolized a 
determination of the United States to 
maintain lines of supply for essential 
goods no matter how remote the source. 

Great care was taken in this im- 
portant development to make sure that 
the Dutch authorities at London and 
the neighboring Brazilian government 
would find this action acceptable. The 
fact that Brazil is stationing troops 
nearby to cooperate if necessary shows 
that the Good-Neighbor policy is now 
approaching a military alliance. 


Fertilizer Shortage 


Demand for fertilizer during the 
next six months will almost certainly 
exceed the supply. About five percent 
more plant food is wanted by farmers 
during the next crop year than the 
all-time record of plant food purchase 
in 1941. It is now estimated that 
nearly 9 million tons of fertilizer will 
be put on the land if the essential raw 
material and transport can be provided. 

There is plenty of factory capacity 
and abundant phosphate rock. The 
Army’s new policy of re-using spent 
sulphuric acid at the explosives works 
may threaten a shortage of that essen- 
tial raw material. However, actual 
shortages have not yet developed. There 
will be plenty of potash, though a few 
users may have to take run-of-mine 
goods during the Spring until refinery 
capacity at Carlsbad is ample to give 
high concentration salts. 

The question of nitrogen supply is 
quite another matter. There will be 
no shortage of fertilizer nitrogen if the 
government is able to bring to the 
United States the promised 800,000 
long tons of Chilean nitrate for which 
ships are to be assigned. But break- 
down of this transport might mean a 
real over-all shortage next year. In 
any event, there will have to be certain 
important shifts in the type of nitrogen 
used for certain crops and in certain 
areas, Nitrate cannot be substituted 
in mixed fertilizers for ammonium 
sulphate or for ammonia used in direct 
ammoniation. Hence, some use of top 
dressing may be necessary where mixed 
fertilizer of high nitrogen content 
would be preferred. Also, the govern- 
ment is seeking to encourage legume 
crops to reduce the total chemical 
nitrogen demand. 

Some shortage in ammonia is almost 
inevitable during the spring months. 
This may shift manufacturing practice 
slightly for a short period. It is hoped, 
however, that output of ammonia 
works may develop fast enough that 
the explosives plants will not overload 
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the market more than temporarily, 
even as all new explosives works ap- 
proach completion. In any event, the 
demand for fertilizer is likely to grow 
rather than shrink as the government 
continues to urge greater crop pro- 
duction as a necessary preliminary to 
aid in feeding Britain and other 
friendly nations. 


New Labor Law 


Few persons would have forecast in 
mid-November anything like the drastic 
strike control bill which passed the 
House of Representatives Dec. 3. Organ- 
ized labor probably has Mr. Lewis to 
thank for this very surprising action 
which promises a restriction of normal 
union activities far more extensive 
than seemed possible even a few days 
before the House voted it 252 to 136. 

The captive mine strike settlement 
really settled nothing, except that the 
miners should go back to work. But 
the events attendant on that strike 
proved several things. Among others: 
John Lewis and other mine labor lead- 
ers proved willing to strike, even at 
the expense of serious interruption of 
defense work. The President and all 
supporting executive departments dem- 
onstrated their strong pro-labor tend- 
ency. The public proved highly indig- 
nant and let its feelings be known to 
Congress. Thus, Congress had no choice 
but to act. 

Up to the strike in the captive coal 
mines it is doubtful whether Congress 
could have been persuaded to pass 
more than gesture legislation. But the 
bill which the House approved is much 
more than this. It is probably much 
more rigid than will finally become 
law. But it appears during the first 
week of December that defense is to be 
protected by drastic legislation prevent- 
ing serious strike interruption. 


Chemical Shortages 


More and more serious chemical 
shortages are being met almost daily 
in Washington. Very sincere coopera- 
tion between Civilian Supply officials 
of O.P.M. and production companies 
is giving much relief. But there just 
are not enough chemicals to go around. 
The seriousness of the matter can well 
be judged from the fact that even soda 
ash was not available during November 
to permit scheduled deliveries on 
orders, Certainly no official or indus- 
trial executive would have forecast 
that extreme of difficulty, even three 
months ago. It comes, as do most 
other shortages, from the continuing 
increase of general industrial activity 
on top of the stupendous production 
efforts for direct defense manufacture. 

Until lately it has been fashionable 
in Washington to talk about what 
chemicals are scarce. Now it is much 
easier to list the few that are abundant. 
This is creating certain new problems 


of administration for which no one 
seems yet to have a real answer. A 
sincere effort is, however, being made 
to continue to use the simple conference 
technics of the past, supplemented by 
orders only when a drastic curtailment 
must be made mandatory for the 
mutual protection of producers and 
preferred user industry. Incidentally, 
it is proving to be very important that 
the producers be protected by manda- 
tory allocations so that they are not 
subject to suit by customers who 
claim violation of delivery terms in 
contracts. As yet there have been no 
suits of this sort of importance. But 
it is anticipated that both Federal and 
local courts would invariably give the 
right of way to defense orders, regard- 
less of contract violations. 

One of the examples of November in 
which strict rationing was provided 
was limitation order L-11 which re- 
stricts the use of chlorine in the manu- 
facture of pulp, paper, and paperboard. 
Comparable regulations are expected 
for numerous other heavy chemicals. 

The allocation program continues to 
grow in definiteness and extent. For 
example, the magnesium order pub- 
lished Nov. 15 gives exact rules as to 
the way in which that scarce light 
metal may be distributed. It is an- 
ticipated that comparable allocations 
will from time to time be made cover- 
ing chemicals as well as metals. In 
effect the chlorine orders are a form of 
allocation. But they still remain in 
form mere preference orders and pri- 
ority rulings. Incidentally, as the 
change goes on it is being discovered 
that there has been a_ significant 
amojint of customer hoarding and steps 
are being arranged to prevent such 
from becoming profitable to the hoarder. 


Munitions Plants 


A rush of formal dedications of 
Army munitions plants in recent weeks 
is providing visible evidence that pro- 
duction of the powder and shell for 
war is sharply increasing. More than 
a dozen of the Army’s big works for 
turning out powder and explosives, and 
their components, as well as the fin- 
ished ammunition, have been formally 
announced as in operation recently. 

Contract negotiations for still more 
productive capacity continues, however, 
although on a somewhat reduced scale. 
A huge new powder factory is to be 
built near Merrimac, Wis., for Her- 
cules Powder Co. operation. The Army 
does not divulge the type of powder 
to be turned out; it is planning pro- 
duction of new explosive formulas, 
hence specific identification of plant 
product is discontinued. Total cost of 
the Wisconsin plant is estimated as 
high as $65,000,000—making this one 
of the largest of the powder works yet 
programmed. 

Sanderson and Porter have been 
given the contract to build the incendi- 
ary shell plant to be operated by 
Chemical Warfare Service at Pine 
Bluff, Ark. Total cost is set at $16,- 
350,000. Another completed contract 
during the month gives Ford, Bacon 
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and Davis the assignment of building 
and operating the $21,997,000 ammuni- 
tion loading plant previously announced 
for Jacksonville, Ark. Contractual 
negotiations were nearly completed 
also for Atmospheric Nitrogen Corp., 
the Allied Chemical & Dye subsidiary 
operating the West Henderson, Ky. 
ammonia plant, to operate another 
projected ammonia work at South 
Point, O. and final agreement upon a 
site for the TNT factory in Pennsyl- 
vania places it near Geneva, instead of 
Brownsville as announced by the Army 
earlier. 

One additional expansion of plants 
built under the 1940 munitions pro- 
gram also was announced this month. 
It is the Denver small arms ammuni- 
tion assembly, operated at Denver. The 
addition will add several millions of 
dollars to the total outlay for this 
$25,000,000 unit. 


Phosphate Program 


Secretary of the Interior Ickes is 
again attempting to start a government 
phosphate fertilizer program in the 
Northwest similar to that operated by 
Tennessee Valley Authority in the 
Southeast. He has appointed a commit- 
tee to devise a program for starting a 
“low-cost” fertilizer plant in connection 
with the Bonneville-Grand Coulee hy- 
dro projects and for “low-cost” distri- 
bution of the product to farmers in the 
region. The committee is to report on 
prospective fertilizer consumption by 
farmers in the region at price levels 
at which a government product could 
be produced; technical data relating 
to location, plant size, cost, etc.; meth- 
ods of financing such a plant; and 
possibilities of establishing the plant 
in coordination with existing chemical 
establishments whose by-products might 
be used. 


Chemical Miscellany 


Freight Rates Up—-The railroads are 
almost certain to get a substantial in- 
crease in freight rates to compensate 
them with new income for the higher 
wages they must pay. In the aggregate 
operating and non-operating rail labor 
will receive $300 million more next 
year and the carriers are expected to 
be authorized by I.C.C. to collect about 
the same sum in higher freights. The 
chemical industry will pay a substan- 
tial part of this bill in higher trans- 
portation cost on raw material and 
products, 


New C.V.A. Wanted—Secretary of the 
Interior Ickes is undertaking to estab- 
lish a new Columbia River valley au- 
thority comparable with T.V.A. The 
object would be “low cost” phosphate 
and fertilizer development with Inter- 
mountain phosphate processed with 
power from Bonneville or Grand Coulee. 
A new committee has been named to 
look into this matter and report ways 
and means, From the membership of 
the committee it is obvious that a pub- 
lie ownership project will be recom- 
mended. It is not at all sure that this 


will take form with any Congressional 
encouragement soon. But there is talk 
that the President may by executive 
order on the grounds of “defense” try 
to set up some such agency. Enthusi- 
astic opposition is expected from many 
quarters. 


Waste Paper Wanted—Serious effort 
is being made to organize a better re- 
covery scheme for reclaiming waste 
paper as raw material for paperboard 
and carton manufacture. There appears 
to be no chance for normal channels of 
pulp and paper-making to supply the 
necessary materials without greatly 
stimulated waste paper recovery. Under 
these circumstances all industry, which 
certainly includes chemical process in- 
dustry, is being urged to minimize its 
requirements of containers of all types. 


High-Cost Producers—Those who can 
manufacture wanted chemicals and 
other products of process industry are 
being encouraged to do so, in some 
cases regardless of cost. A number of 
eontracts have been let by the govern- 
ment with metal producers to permit 
re-opening or speeding up of high-cost 
mine operations. Comparable arrange- 
ments will be made wherever a needed 
raw material can so be obtained in 
greater quantity. The most conspicuous 
example in the chemical field is, of 
course, the arrangement made to get 
50 million gallons of industrial alcohol 
from whiskey makers. If there are 
other types of chemical enterprise that 
think they can help in this fashion, 
they are being encouraged to come to 
Washington for discussion of all pos- 
plosives. 


Explosives Licenses—The bill provid- 
ing control of explosives by Federal 
license passed the Senate November 17 
in a form somewhat different than the 
House bill. But it appears probable 
that during December this measure 
will go to the President and receive 
his approval. When enacted it will 
provide for the Bureau of Mines to 
establish a licensing system for those 
who produce, distribute, or use ex- 
plosives. This will extend clear through 
to the licensing of mining employees 
who require explosives for their regu- 
lar use. The nominal objective is pre- 
vention of sabotage by misuse of ex- 
plosives. 


To Get $20 Billion—Washington of- 
ficials are trying to figure out how to 
recapture about $20 billion more of 
the national income which increased 
defense activity is creating. One 
objective is to get the money into 
Uncle Sam’s Treasury for defense 
spending. The other is to reduce buy- 
ing power and thus slow down in- 
flationary movements. Most talked of 
as means of getting the money are huge 
new payroll taxes; transfer of all 
old-age and unemployment (Social 
Security) matters to the federal 
government, taking them away from 
the state; and various forms of forced 
saving. Some form of almost compul- 
sory buying of government securities 
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is to be expected next year. Even 
more certain is some increase in the 
federal “take” from payrolls. Final 
decisions by Congress will not come 
until late Winter or early Spring. 


Wage-Hour Records—A few com- 
panies are being granted authority to 
maintain simplified payroll records 
when subsequent calculation can 
readily be made in case of official in- 
spection to determine compliance with 
the law. It is hoped that these ex- 
emptions will eliminate much detailed 
work without preventing either com- 
pliance or convenient checking by 
government inspectors. 


Property Seizure—Full authority has 
been given the President to take over 
private property, with fair and just 
compensation to owners, whenever na- 
tional defense requires. It is antici- 
pated that this authority will be 
sparingly exercised either in taking 
over plants or in recapturing for de- 
fense use excessive inventories of 
searce materials. Nevertheless, there 
is plenty of authority, and a will to 
use it, against either hoarders or 
operating companies unwilling or un- 
able to secure satisfactory operating 
arrangements for government contracts 
or with their organized employees. 


Strange Shifts—Makers of household 
washing and ironing equipment will 
make gun mounts for anti-aircraft 
equipment. Many other equally strange 
shifts in manufacturing practice are 
being arranged. Producers of non- 
essentials in the process industries, if 
any, are urged to be ready for equally 
radical change of job. 


CHLORINE AND CAUSTIC SODA 
PLANT FOR 


Advices to the Department of Com- 
merce state that a new corporation, 
capitalized at 400,000 bolivares, has 
been formed in Caracas Venezuela, for 
the production of liquid chlorine, 
caustic soda, and similar products. 
Application for purchase of the neces- 
sary equipment in the United States 
has already been filed. 

The United States and the United 
Kingdom have been Venezuela’s chief 
sources of caustic soda, imports of 
which have advanced from 340 metric 
tons in 1937 to 447 tons in 1938 and 
578 in 1939 (latest year for which 
statistics are available). Imports from 
the United States were 236 metric tons 
in 1939, and from the United Kingdom 
329 tons. United States exports to 
Venezuela amounted to 930,000 pounds 
valued at $25,000 in 1940, compared 
with 560,600 pounds valued at $16,200 
in 1939. 

The United States likewise has been 
the chief supplier of chlorine—imports 
of which, however, are relatively small, 
amounting to 19,623 kilograms in 1938 
and 21,107 in 1939. United States ex- 
ports of chlorine to Venezuela amounted 
to 25,200 pounds in 1939 and 23,600 
pounds in 1940. 
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GREAT BRITAIN PLACES IMPORTS OF CHROMITE, LIQUID 


ROSINS, AND STARCH UNDER GOVERNMENT AGENCIES 
Special Correspondence 


a is at present the 
chief problem of British chem- 
ical manufacturers. Since the Govern- 
ment included all important sections 
of the chemical trade in the Essential 
Works Order, many applications have 
been received for registration under 
that Order. The authorities are in- 
vestigating the claims of chemical 
firms, for inclusion in the register 
means, in return for certain safe- 
guards, important rights with regard 
to the supply of labor and raw ma- 
terials and the occupation of factory 
premises. One of the trade unions has 
asserted that 50 percent of firms do 
not fulfill the social and sanitary con- 
ditions stipulated, but this is no doubt 
an exaggeration, and it seems likely 
that the large majority of chemical 
undertakings will be protected by 
registration. 

In the meantime the Association of 
British Chemical Manufacturers has 
conducted a detailed inquiry into pro- 
duction in the chemical industry. This 
has confirmed the belief that there is 
no unnecessary duplication so that 
there should be no need for closing 
chemical factories or converting them 
to other use. Little has been heard, 
indeed, in the chemical trades of gov- 
ernment measures for concentration of 
production in some works so as to set 
labor, plant and equipment free for 
other use, and the Chemical Control 
Board seems to hold similar views in 
this matter. 

Concentration seems, however, to 
make progress in the field of import- 
ing raw materials. During the past 
two months new import arrangements 
have been made for three vital groups 
of chemical raw materials. Liquid 
rosins will in future be imported only 
by a government agency formed for 
that purpose, though the Liquid Rosins 
Importers Committee announced that 
all supplies will be distributed through 
regular channels upon a fixed quota 
basis. Users were asked to state their 
average monthly demands until May 
next, their total consumption in the 
twelve months immediately before the 
war and the names of their usual 
suppliers. 

Chromite, another material that has 
caused difficulties, will also be imported 
solely by the Chrome Controller. The 
system hitherto in force of licensing 
importers has not prevented inconven- 
ience and delay, quite apart from the 
fact that difficulties of transport can- 
not be effectively dealt with by that 
system. The Controller has promised 
that under the new system all essen- 
tial needs will be covered both in quan- 
tity and quality, though it may not 
always be possible to fulfill strictly 
consumers’ specifications. Chromites 
are obtained largely from the eastern 
Mediterranean, a region which presents 
particular transport problems, and this 
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may have something to do with the 
decision to centralize all foreign pur- 
chases. Prices will soon be put on a 
uniform basis free consuming works. 

Chrome ore is one of the materials 
which Great Britain is to obtain from 
Russia. Others mentioned are potash, 
magnesite, pitch and glycerine, but it is 
doubtful whether these will be shipped 
to the British Isles. It seems more 
likely that they will be used in other 
parts of the Commonwealth, especially 
in the countries of the Eastern Group— 
India, Malaya, Australia and New 
Zealand—which play an _ important 
part in provisioning the British Empire 
forces in the Middle East. 

The new import arrangements for 
liquid rosins, ehromites and starch 
(which is to be distributed by the 
Starch Distributors Ltd. a new com- 
pany sponsored by the Ministry of 
Food) will not cause the Government 
to relax the restrictions on the use of 
these materials. Permits for the use 
of liquid rosins will be issued by the 
Ministry of Supply only for jointing 
compounds for aerodrome runways, 
soluble cutting oils including emulsi- 
fiers used in the preparation of soluble 
cutting oils, winter washes, and disin- 
fectants. Consumers who wish to buy 
them for other purposes must make 
special application. 

An important alteration in chemical 
imports will also take place when the 
new National War Formulary has been 
sent to physicians and pharmacists by 
the Ministry of Health. This dispenses 
“for the duration” with such drugs 
and chemical materials as caffeine, 
glycerine, oleine, bromine, quinine, 
thymol, potassium, borates and citrates. 
Though doctors may still prescribe 
medicines containing these substances, 
they have been asked to refrain from 
ordering drugs in short supply as far 
as possible, and doctors who do their 
own dispensing find occasionally that 
their wholesale suppliers send them 
alternative materials to what they 
ordered. 

On the other hand, shipping space 
will be reserved regularly for drugs, 
imports of which are to continue under 
the War Formulary, and work on the 
production of hitherto imported prep- 
arations proceeds in Great Britain. 
New products brought on the market 
by British makers include pethidine 
hydrochloride (which takes the place 
of dolantin), sulphacetamide (for 
albucid), amethocaine hydrochloride 
(hitherto known as decicaine), soluble 
phenytoin (sodium diphenylhydantoin- 
ate) and menaphthone (2-methyl-1:4- 
naphthoquinone) . 

From the plastics industry comes the 
news that polyvinyl chloride resins of 
the Mipolam type are now made by two 
British firms. The plastics industry is 
generally fully employed on parts for 
war materials including aircraft and 


has not recently brought on the market 
any new articles for civilian use. Very 
soon, however, the Government intends 
to market a lighter made largely from 
bakelite, as the production of matches 
is now only half the pre-war output. 
Use of plastics in post-war reconstruc- 
tion work was the subject of a discus- 
sion between the British Plastics Fed- 
eration and the Director-General of 
the Ministry of Works and Buildings 
which is responsible for rebuilding 
plans. 

Resin “mordants” have received at- 
tention in connection with the “animal- 
izing” of rayon. One of the essential 
problems in making rayon wool-like is 
the discovery of a method of treating 
rayon so that the cellulose will attract 
acid dyes in the same way as wool. 
The ideal basic substance to give cel- 
lulose that capacity would be colorless, 
odorless and sufficiently stable to resist 
bleaching, scouring, finishing, etc. It is 
quite possible that synthetic organic 
chemicals will prove useful in this 
connection, but at present the field is 
dominated by synthetic resinous con- 
densation products which have dis- 
placed cellulose derivatives containing 
combined nitrogen. In one process the 
rayon is animalized by the incorpora- 
tion of a cyanamide-formaldehyde con- 
densation product. Another process 
uses a mixed condensate of urea and 
cyanamide obtained from separate pre- 
condensates of urea-formaldehyde and 
cyanamide-formaldehyde with a little 
ammonium chloride as a catalyst in 
the solution in which the rayon is 
steeped. Other resinous materials men- 
tioned in this connection are dicyan- 
diamidine, resorcinol, hydroquinol, 
pyrocatechol, ethylenediamine, ethyl- 
amine, methylamine, thiourea, cyanuric 
acid. It still remains to be decided 
whether the resin should be added to 
the rayon spinning solution or to the 
fully formed rayon. 

The Ministry of Agriculture has in- 
vited several firms to manufacture a 
new apple dip that has been tried out 
in the Ditton laboratory of the Depart- 
ment of Scientific and Industrial Re- 
search. It consists of a water emulsion 
containing 60 percent of arachis 
(groundnut) oil, and this is diluted 
five times before use for apples and 
seven and a half times for pears. Some- 
thing like one gallon of diluted dip is 
required for one ton of fruit, but the 
preservative is suitable only for a few 
varieties. 

In order to save inorganic nitro- 
genous fertilizers British agriculturists 
in tropical countries have been en- 
couraged to use, for up to 50 percent 
of the soil requirements of nitrogen, 
coconut poonac. The oil is unlikely to 
have any deleterious effect on the soil, 
as fats are readily oxidized in tropical 
soils and provide considerable energy 
for nitrogen fixation. Poonac also con- 
tains about 3 percent of potash and 
1.5 percent of phosphoric acid. It is 
similar in its manuring value to 
groundnut cake which has for some 
time been used as a supplement to in- 
organic nitrogenous fertilizers. 
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ARE FASTER REACTIONS OR 
INCREASED YIELDS YOUR PROBLEM? 


Hicuer pressures are frequently the answer to the 
problems of faster reactions and higher yields, some vary- 
ing in direct proportion to pressure. Other reactions occur 
faster in larger kettles—still others are hastened by a 
combination of increased agitation plus higher pressures. 

To meet all of these problems and provide even 
greater operating flexibility, Pfaudler announces the 
“R” Series of High Pressure Glass-Lined Steel Reaction 
Kettles—one-piece, all-welded construction permitting 
maximum internal pressure of 50 lbs. per sq. inch, and 
90 lbs. jacket pressure. By supplying re-inforced open- 
ings where necessary, these units can be built for 
internal pressures up to 125 lbs. per sq. inch. Glass 
covered or anchor agitators available. 

Should the process change, requiring an increase 
in pressure requirements, you have a kettle that is 
readily adaptable within the limits specified. Such flexi- 
bility combined with the economi- 
cal all-welded construction gives 


still further operating advantages. 
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GERMAN AID STIMULATES ESTABLISHMENT OF NEW 
PLANTS FOR PRODUCING SYNTHETICS IN EUROPE 


Special Correspondence 


URVEYING indust#ial capacity and re- 
oo of occupied territories, Ger- 
man experts are planning an integrated 
industrial organization for all Europe. 
Since French and Belgian regions, 
Rumanian oil fields, and, more recently, 
Yugoslav mines have come directly or 
indirectly under German control, plans 


~ 
originally intended for the “new” post-- 


war Europe have already been put inte 
effect. As a result of the present sur- 
vey, inefficient plants in occupied areas 
are being closed by refusing to allocate 
them raw materials. In this way, high 
cost production factories are being 
eliminated all over the continent. 

Large German concerns are furnish- 
ing licenses, patents, capital and some- 
times management. This is true not 
only for factories turning out pro- 
ducers’ goods or military supplies 
but also for consumers’ goods. The 
“Deutscher Volkswirt” reports that 
new plants for synthetics, especially 
textiles, are being built in Norway, 
Sweden, Spain, Hungary, Rumania, and 
Slovakia, and old ones are being ex- 
panded in France, Holland, Belgium, 
and Switzerland. It is of interest that 
neutral countries are also active in in- 
creasing production of synthetic fibers 
to make up for the loss of natural 
imports. 

Financial control of industries in 
occupied territories is being obtained 
by leading German banking concerns 
such as the Dresdner Bank, by acquir- 
ing majority interests in trade and in- 
dustrial banks of oceupied countries. 
Financial control of industries has 
long been an important factor in the 
struggle various na- 
tionality groups in countries as Czecho- 
slovakia, where the Zivnostenska Bank 
aided Czech industrial enterprises al- 
most exclusively, and in Yugoslavia, 
where capital often 
claimed to be used to the disadvan- 
tage of Croat and Slovenian enter- 
prises. By rigid control the Germans 
will now probably try to reverse the 
process in the interests of their allies. 

Croatia, for example, which has 
been set up as an “independent” king- 
dom is helped to developed its re- 
sources under Axis interests. Recently 
in the Croatian economic ministry an 
office for industrial reconstruction was 
set up to reorganize and direct indus- 
trial enterprises while carrying on 
their nationalization—which means 
elimination of foreign capital and some- 


between the 


Serbian 


times state ownership and management. 

The Croat Land Bank (successor to 
the Yugoslav Bank) recently doubled 
its capitalization. Majority ownership 
in the Croat Bank was transferred 
from the “Zivno” bank of Prague of the 
Dresdner Bank, which through its 
subsidiary Bohemian Union Bank of 
Prague has already acquired a large 
part of the shares from “L’Union 
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Européene Industrielle et Financiére, 
Paris. This concern controlled Schnei- 
der-Creuzot’s central European 
terests in coal mines and iron works in 
Poland and Czechoslovakia. The French 
shares of the famous Skoda works of 
Pilsen, which produces chemicals, coal, 
and other manufactures in addition to 
armaments, have been bought by a 
German concern for the account of the 
Hermann Géring concern, according to 
reports. 

A typical transaction in the chem- 
ical industry is the recent increased 
participation of the A. G. Dynamit 
Nobel, Bratislava-Pressburg, in south- 
eastern European enterprises, especially 
in Croatia, Rumania and Hungary. It 
has obtained a lease and resumed 
superphosphate and sulphurie acid pro- 
duction in the Kostolany works, which 
had been shut down for some time. 

Much of the former Yugoslav chem- 
ical industry is located in the Croatian 
area, although some is found in parts 
of Yugoslavia now occupied by Hun- 
gary and Bulgaria. Well-established 
firms now located in Croatia are the 
Jugoslav Solvay manufacturing sodium 
bicarbonate, sodium hydroxide, and 
ammonia. Dynamit Nobel has taken 
over the Bosnian Electrie works. I. G. 
Farbenindustrie is represented in this 
company’s board of directors by two 
members of the Pressburg Dynamit 
A. G., an I. G. subsidiary. (Incidentally, 
the German Dynamit Nobel itself in- 
creased production by approximately 
50 percent from 1939 to 1940, on the 
basis of the latest annual report.) 
Bosnian Electrie is developing water 
power, manufactures calcium carbide, 
chrome products, and ferro-silicon. A 
wood distilation plant, formerly owned 
by the Yugoslav state, is also located 
in the Croation area. The partly 
Swedish-owned United Yugoslav Acety- 
lene and Oxygen works, manufacturing 
technical gases and nitrates at Ruse is 
another important firm. Chromos com- 
pany, developing Dalmatian hydro- 
electric power, has been acquired from 
the French. 

Some of the capacity of Stickstoff 
Werke A.G., Ruse,—it was the Austrian 
Stickstoff Werke until 1921—is located 
in the Untersteiermark, which region 
has been taken from Yugoslavia and 
has been incorporated into the Austrian 
part of the Reich, The area produces 
coal, lignite, lead and zine, and wood. 
The Stickstoff Werke production pro- 
gram includes calcium carbide, calcium 
nitrate, urea, fertilizers, ferro-silicon, 
ferro chrome, technical gases, and arti- 
ficial abrasives. Another important 
chemical firm in South Carynthia is 
the Fabrik Chemischer Produkte in 
Hrastnik and Cilli, producing sulphuric 
and hydrochloric acids, sodium and 
magnesium sulphates, superhosphates, 
opium and other pharmaceuticals. 
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Germans are encouraging the pro- 
duction of medicinal herbs and oil 
seeds in Balkan areas. Reports in Reich 
chemical publications indicate a grow- 
ing interest in Turkey and the Near 
East as sources of oil, chrome ores, 
cotton, and medicinals. Chrome ores, 
in fact, played a large part in the re- 
cently concluded Turkish-German trade 
agreement. The Reich chemical indus- 
try is looking over the areas with an 
eye toward potential markets and 
sources of raw materials. In 1939-40, 
for instance, Germany already supplied 
70 percent of Iran’s medicinal imports, 
and 61 percent of Turkey’s. 

Denmark, which has a fairly highly 
developed oil-pressing industry and 
normally depends on imports of oil 
seeds, is testing all possible oil-yielding 
seeds and berries grown in the country. 
It has been forbidden to use peanut oil 
in production of cosmetics, and in 
apothecaries only 125 c.c. of peanut 
oil can be sold to a customer. Peanut 
oil in Europe has a variety of uses. It 
has long been an ingredient in the 
famous Marseilles soap industry, being 
obtained from India and _ France’s 
African colonies, Thus it is not sur- 
prising that with the gasoline shortage, 
the new passenger and freight trans- 
port service from Dakar to Casablanca 
will have trucks equipped to run on 
peanut oil. 

Norway is embarking on a program 
to develop water power for chemical 
and metallurgical enterprises. Norsk- 
Hydro, in which I. G. Farben has an 
interest, in its recently published 1940 
statement reports that its Bidanger 
fertilizer factory output has _ been 
stepped up from 5,000 to 40,000 tons 
per year. Its Notodden ammonia fac- 
tory, which was shut down in 1934, is 
again in operation. The firm produced 
around 10,000 tons of nitrogen in 
Notodden and 80,000 tons at its Rjukan 
plant, whereas Norsk-Hydro’s total 
production in 1940 was 500,000 tons. 
At Heréya the firm has expanded soda 
production so it can supply all of Nor- 
way’s formerly imported soda needs for 
the glass industry. Up to July 1941, 
53 new deposits of minerals had been 
found in a systematic survey con- 
ducted by Norwegian and German 
geologists and engineers. These include 
sulphur pyrite, copper, zinc, lead, 
nickel, molybdenum, bismuth, titanium 
dioxide, and cobalt. 

Norway, hard hit by loss of over- 
seas markets and sources of supply has 
had to reorient much of its trade to 
the European continent. It has tried to 
make better use of domestic food 
sources and to develop new products 
from available materials. An interest- 
ing innovation is a porous concrete 
used for building walls where sound- 
and heat-insulation are desired. Sea- 
weed is dried and ground to particles 
the size of a pin head. After soaking 
in water for 12 hours until the 
granules swell to the size of a pea, they 
are mixed with cement and sand. After 
the cement has hardened, the algae 
granules shrink, leaving hollow spaces, 
giving the wall surface light weight 


& METALLURGICAL ENGINEERING 


te 
* 
¢ 
y 
ta 


Here are just seven of the many ways 
the Santolite resins are successfully 
improving a wide variety of specialty 
coatings that must meet many types 
of conditions. 

Why not check further on how 
you can realize these advantages in 
your finishes? 

You will find much helpful infor- 
mation in the 40-page book, Plasti- 
cizers and Resins...and, if you wish, 
our technical staff will be glad to 
make a thorough study of your par- 
ticular needs. Inquire: MONSANTO 
CHEMICAL COMPANY, Organic 
Chemicals Division, St. Louis, U.S.A. 


CHARACTERISTICS OF SANTOLITES 


The Santolites are condensation products of aromatic 
sulfonamides with formaldehyde. 


MS MHP K 

Color and form Soft, pale Hard, brittle | Clear, light 

yellow nearly color- yellow 
resin less resin sticky resin 

Flash Point 295° F. 310° F. 400° F. 

Specific Gravity 1.355 1.35 1.307 

at 25° C. (Approx.) 

Refractive Index 1.5705+ 1.509+ 1.5360 
0.0015 at 0.0015 at +0.003 

50°C. 30°C. (25% | at 50°C. 
in toluene) 

Solubility Soluble in practically all organic solvents 
except petroleum hydrocarbons and 
varnish oils. 

Retentivity * Over 100 Over 100 Over 100 

in N/C 

Retentivity * Over 100 Over 100 Over 100 

in AC/C 

Acid Number Neutral Neutral 10 Max. 


*Retentivity is given in parts per 100 parts by weight of 
the N/C or AC/C. 
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and good sound and thermal insulation. 

Norway and Switzerland in the past 
have exported aluminum to Sweden. 
Since the Norwegian supply has been 
requisitioned largely by Germany, 
Sweden is attempting to extract more 
of its own aluminum from Andalusite 
obtained as a byproduct in the Boliden 
mining company’s gold plant. With 
state cooperation, Swedish mining in- 
terests are building a new aluminum 
plant and are developing government- 
owned copper deposits. 

Sweden has become one of the most 
important suppliers of wood to con- 
tinental Europe. Germany’s purchases 
of plywood from Sweden in 1941 are 
expected to be six times as great as in 
1939. Paper and sulphate pulp are 
also included in the increasing Swedish 
exports to Germany. To utilize cellulose 
products further, the Swedish govern- 
ment has appropriated money to fi- 
nance new plants to produce sulphite 
alcohol. 

The difficulty in raising feed crops 
in Europe is partly due to shortage of 
phosphoric acid fertilizers. Germany, 
as well as most, of her neighbors, has 
been largely dependent on imports from 
the United States and Africa, In an 
effort to increase the feed supply and 
thus indirectly, the fat supply, the 
amount of phosphoric fertilizers allot- 
ted to farmers will be increased by 
25 percent for the fertilizer year 1941- 
42. This was already increased by 
30 percent last year, but is still ap- 
parently short of fulfilling require- 
ments. To control distribution of 
phosphatic fertilizers in Germany the 
Grossdeutscher Phosphat Verband 
(Greater German Phosphate Union) 
was established early in November in 
Berlin. The cartel includes the Basic 
Slag cartel (Thomas Phosphat Fab- 
riken G.m.b.H., Berlin), the super- 
phosphate cartel, and two companies, 
Kalichemie A. G., Berlin, and the 
Chemische Fabrik Kalk G.m.b.H., Co- 
logne. The phosphate union has con- 
cluded a collateral cartel agreement 
with the nitrogen syndicate covering 
the mixed fertilizer of the latter, which 
also contains superphosphates, 

To reduce shipping weight of con- 
tainers for liquid bromine, a new 
method to replace bulky and expensive 
glass containers or iron drums has 
been patented in Germany (D.R.P. 664 
408). It is claimed that by transform- 
ing the bromine into a solid molecular 
compound it can be shipped as a solid 
in metal containers, which reduces 
packing weight by nine-tenths, The 
containers are light sheet iron coated 
with lead. Bromine is added in the 
barrel to tetramethyl-ammonium bro- 
mide to form a solid molecular com 
pound in which 93 percent of the mass 
represents bromine. The containers are 
equipped with openings and the bro- 
mine is introduced by tubes. When it 
is desired to remove the bromine, hot 
air or steam is injected, and at 40 
deg. C., the bromine melts and can be 
withdrawn, leaving the tetramethy)l- 
ammonium bromide, which can be used 
again. If desired, the whole compound 
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ean also be used directly, for instance, 
by adding silver nitrate to form silver 
bromide. 

A new method for making methyl 
bromide has been patented jointly by 
H. Petri and I. G. Farben (D.R.P. 703 
835). The process calls for transform- 
ing bromine and methyl alcohol in a 
vaporous state at high temperatures 
over catalysts such as silica gel, acti- 
vated carbon, zine chloride, or phos- 
phorie acid, coke, ete. It is claimed 
that a 95 to 97 percent yield is ob- 
tained. 


A.S.M.E. AWARDS MEDALS AT 
ANNUAL MEETING 

At the annual meeting of the Ameri- 
ean Society of Mechanical Engineers 
held at the Hotel Astor, New York, 
Dee. 1-5, Theodor von Karman, di- 
rector of the Guggenheim Laboratory 
of the California Institute of Tech- 
nology, received the A.S.M.E. Medal 
for 1941, The citation was for “his 
brilliance as a teacher, his researches 
in elasticity and many fields of physics 
and mechanics, and his distinguished 
leadership in the fields of aerodynamics 
and aireraft design.” John C. Garand 
of the Springfield Armory, Springfield, 
Mass., was given the Holley Medal for 
“his invention and development of the 
semi-automatic rifle which bears his 
name and has been adopted by the 
United States Army. and is a distinet 
contribution to our National Defense.” 

Richard Vynne Southwell, professor 
of engineering science. Oxford. Uni- 
versity. Oxford, England. was awarded 
the Worcester Reed Warner Medal 
“for his many distinguished services 
to engineering and science’ through 
papers and publications in many fields, 
including aeronautics, theory of strue- 
tures, elasticitv. and hydrodynamics.” 
The Melville Medal went to Roger 
Vernon Terry, assistant chief engineer 
of the Newport News Shipbuilding and 
Drydock Co. for his paper “Develop- 
ment of the Automatie Adjustable- 
Blade-Type Propeller Turbine.” The Pi 
Tau Sigma Award was bestowed on 
Rollin Hosmer Norris of the laboratory 
of the General Electric Co., Schenee- 
tady, “for outstanding achievement in 
mechanical engineering, particularly in 
the heat transfer field.” 
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John T. Rettaliata, an engineer of 
the Allis-Chalmers Mfg. Co., Milwau- 
kee, received the Junior Award of the 
Society for his paper on “The Com- 
bustion-Gas Turbine.” The Charles T. 
Main Award for the best paper written 
by a student-member was made to John 
J. Balun for his paper on “The Need 
and Possibilities of Participation by 
Engineers in Public Affairs.” G. Walker 
Gilmer 3d, engineer with Pan Ameri- 
ean Airways-Africa, Ltd. received the 
Undergraduate Student Award for his 
paper “Center of Pressure Character- 
istics of a Marconi Yacht Sail.” 


F. HOFFMANN-LaROCHE & CO., LTD. 
OWNED BY SWISS NATIONALS 


To the Editor of Chem. & Met.: 

Sir:—The October issue of your 
journal carries an article on Page 120, 
under the caption “Prolongation of 
Russian Campaign Makes German Oil 
Situation more Precarious.” in the 
course of which the author discusses 
the 1940 earnings of several Swiss 
chemical manufacturers under the gen- 
eral heading “How the partly German- 
owned Swiss chemical industry is 
faring.” 

Three Swiss concerns of excellent 
international reputation are openly 
advertised as being partly German- 
owned. To the best of my knowledge. 
Ciba and Sandoz are Swiss-owned, but 
I do not pretend to be completely 
familiar with the affairs of these two 
companies. I do, however, possess an 
intimate knowledge of the affairs of 
F. Hoffmann-LaRoche & Co., Ltd. of 
Basle and can state definitely without 
any fear of contradiction that the 
shares of this company are and always 
have been owned by Swiss Nationals. 
F. Hoffmann-LaRoche Co. Ltd. origi- 
nated more than 40 years ago as a 
strictly Swiss concern and still is a 
Swiss concern. 

I will appreciate your making a 
proper correction in view of the fact 
that our rather well known company, 
Hoffmann-LaRoche Ine. of Nutley, N. J. 
originally sprung from the Roche con- 
cern in Basle. 


H. Bossr, President 


Hoffmann-La Roche, Ine. 
Nutley, N. J. 


View of new nylon plant of E. I. du Pont de Nemours & Co. at Martinsville, Va. Power 
house at rear left is identified by two smoke stacks. Tall section of building adjoining 
power house on the right, houses polymer and spinning equipment. To the right of this 
are the textile area, laboratory shops, cafeteria, and other service functions. Two-story 
building in foreground is the administrative building. When the plant reaches full pro- 
duction next summer, it will double nylon yarn output of the company’s first plant at 
Seaford, Del., which in turn is to be expanded by 50 percent, bringing total nylon 


capacity to 20,000,000 Ib. 
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+ JoHAN BsorKSTEN has been appointed 
director of the laboratories of the 
Quaker Chemical Products Corp. Dr. 
Bjorksten was formerly chief chemist 
in the order listed of the Felton Co., 
the Pepsodent Co. and Ditto, Inc. He 
is a graduate of the University of 
Helsingfors and also of the University 
of Stockholm where he worked under 
Dr. H. von Euler. He was later 
awarded a fellowship by the Rockefel- 
ler Foundation and chose to work 
under Dr. R. A. Gortner at the Uni- 
versity of Minnesota. 


+ J. WaLrer Guyer and J. S. Whitaker 
have been added to the research and 
development staff of the Bakelite Corp. 
at Bloomfield, N. J. Mr. Guyer re- 
ceived his B.S. and M.S. degrees from 
Bucknell University in 1939 and 1940 
respectively. Dr. Whitaker received his 
A.B. and M.S. degrees in organic 
chemistry from Emory University and 
his Ph.D. degree in organic chemistry 
from the Pennsylvania State College. 


+ CHesterR A, Futon, president of the 
Southern Phosphate Corp., Baltimore, 
Md., has been elected a vice president 
of the American Institute of Mining & 
Metallurgical Engineers, for 1942. 
Wilbur Judson, vice president of Texas 
Gulf Sulphur Co., New York, has been 
elected a director. 


+A. W. CRITTENDEN has been ap- 
pointed as chemical engineer for the 
Triplex Oil Refining Co. at its plant 
in Long Island City, N. Y. Mr. Critten- 
den, a graduate of Carnegie Institute 
of Technology, was formerly connected 
with the Freedom Oil Co. as chief 
chemist. 


+ JamMEs C. DEHAVEN has been named 
to the technical staff at Battelle 
Memorial Institute, Columbus, Ohio, 
where he has been assigned to the divi- 
sion of foundry research. Mr. DeHaven 
is a graduate of Dartmouth College 
and the Carnegie Institute of Tech- 
nology. Prior to joining the Battelle 
staff he was for six years associated 
with the American Radiator and Stand- 
ard Sanitary Corp. at Pittsburgh. 


#CnHarRtes H. Brooks, a_ lieutenant 
in the Naval Reserve is now stationed 
at Fort Schuyler, The Bronx, New 
York City. He is attending a special 
school maintained by the Navy. Lt. 
Brooks attended the Yale University 
Department of Chemical Engineering. 
Later he took graduate work at the 
University of Michigan and after com- 
pleting that work joined the Sun Oil 
Co. at Marcus Hook in its development 
department. Later he was transferred 
to the engineering department of the 
company at Philadelphia. 
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+ Ratpu has resigned his posi- 
tion at the University of North Dakota 
to become assistant professor of chem- 
ical engineering at the University of 
Louisville. He succeeds Dr. E. E. Lit- 
kenhovs who recently went to Vander- 
bilt University. 


Augustin M. Prentiss 


+ AuGUSTIN M. PRENTISS of the Chem- 
ical Warfare Service has been appointed 


commanding officer of the new Pine 
Bluff Arsenal to be constructed near 


Pine Bluff, Ark. Before entering the 
Army in 1913, Colonel Prentiss served 
as a designing engineer in the Bureau 
of Public Works, Manila, P.I. and 
served as assistant examiner in the 
industrial chemistry and hydraulic di- 
vision of the United States Patent 
Office. In September, 1918, while serv- 
ing in the A.E.F. in France, he was 
transferred to the Chemical Warfare 
Service. He was decorated with the 
D.S.M. and the French Legion of 
Honor. Following the World War he 
remained in the Chemical Warfare 
Service, serving in various capacities 
in the field, in the office of the Chief, 
and with the General Staff of the 
War Department. He attended George 
Washington University, receiving a 
Bachelor of Science degree in 1911, a 
civil engineering degree in 1913 and 
a doctor of philosophy degree in 1923. 
He was graduated from the Army War 
College in 1922, Command and General 
Staff School in 1927 and the Field 
Officers’ Course of the Chemical War- 
fare School in 1930. 


W. P. GAGE, 32-year-old manager of 
Shell Oil Co.’s development division, 
has been appointed vice president in 
charge of manufacturnig and technical 
development for the Shell Chemical Co. 
In his new position Mr. Gage will be 
located in San Francisco headquarters 
for the Shell Chemical Co. and will be 
primarily concerned with improvements 
and additions to plant facilities for the 
production of chemical byproducts of 
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petroleum. He started with Shell in 
1929 as a junior chemist at the Wood 
River refinery near St. Louis and two 
years later was placed in charge of the 
experimental laboratory. that 
time on he served both at the Wood 
River and Houston refineries in various 
capacities, chiefly related to the de- 
velopment of facilities for the manufac- 
ture of new and improved products. 
In November, 1939, he was called to 
head the development division of the 
manufacturing department. 


+G. C. CUNNINGHAM, formerly assist- 
ant superintendent at Shell’s Houston 
refinery succeeds Mr. Gage as manager 
of the development division of the 
manufacturing department. A native of 
Missouri Mr. Cunningham studied 
chemical engineering at Missouri School 
of Mines. He joined Shell in 1924 in 
the laboratory at Wood River. Since 
then he has seen service at Shell’s New 
Orleans and Houston refineries and in 
the head office. He became assistant 
superintendent at Houston in May of 
1940. Moving up from manager of the 
gas department at the Houston refinery 
to succeed Mr. Cunningham is Albert 
Garrison. Born in Arkansas, Garrison 
studied chemical engineering at the 
University of Arkansas and joined 
Shell as a junior chemist in 1929 at 
Wood River. After serving in various 
capacities, he was transferred to Hous- 
ton in 1938 to head the gas depart- 
ment. 


+ GLENN PURCELL, senior technologist 
at the Wood River refinery of the Shell 
Oil Co., moved to Houston to fill the 
position vacated by Mr. Garrison. Mr. 
Purcell is a graduate of the University 
of Oklahoma and has been with Shell 
at Wood River since 1929. 


+ Leste A. BALDWIN has been elected 
to the post of vice president of Johns- 
Manville Sales Corp. In his new capac- 
ity Mr. Baldwin will manage the com- 
pany sales of industrial products to 
the chemical and paint industries, auto- 
mobile manufacturers and the non-fer- 
rous metals industries. He was for- 
merly staff manager of Johns-Man- 
ville’s industrial department. He is a 
graduate of the University of Kansas 
receiving the bachelor of science degree 
in engineering in 1912. 


+E. C. DunHAmM is in Mexico, where 
he is engaged in installing and bring- 
ing to full production the first viscose 
rayon yarn plant in that country. It 
belongs to the Productora de Artisela, 
S.A. 


+CHarRLEs W. NULSE has been ap- 
pointed superintendent at the Cello- 
phane Division mill of E. I. duPont de 
Nemours & Co., at Tonawanda, N. Y., 
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Working with the 
Microscope 


By J. D. Corrington, Washington College. A 
comprehensive guide and reference book that in- 
troduces the beginner to microscopy, progressing 
from the elementary stages through the highly 


technical. Detailed directions cover the operation 
of the microscope as well as the preparation of 


all types of slides. 418 pages, 6x9, illustrated. 
$3.50 


The Advancing Front 
of Medicine 


By George W. Gray. Here is a story of modern 
medical research, a picture of the many-sided fight 


for health, glimpses of the laboratories, of the 
the clinics, of medical science at work on a score 
of fronts The book describes stratagems which 


have postponed death, banished pain, and fortified 
the body against countless invisible enemies. 425 
pages, 6x9, $3.00 


Technical Report Writing 


By Fred H. Rhodes, Cornell University. A 
practical guide to the writing of technical reports 
on investigative work in the fields of engineering 
and science Provides practicable suggestions on 
organization and form of the report, and contains 
clear and usable discussions of the simpler mathe 
matical and graphical methods of correlating, 
analyzing, and presenting experimental data. 125 
pages, 6x%, $1.50 


Inorganic 
Chemical Technology 


By W. L. Badger, The Dow Chemical Co., and 
E. M. Barker, University of Michigan. \ 
complete discussion of modern quantity production 
methods in manufacturing inorganic chemical 
products. Shows which processes are becoming 
obsolete, the relative importance of different pro- 
cesses and the trends in equipment for those 
processes. Emphasis is on best American practice 
2nd Edition. 237 pages, 6x9, illustrated. $2.50 
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330 West 42nd Street, New York 
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succeeding A. T. Twing who has been 
appointed manager for an ordnance 
plant of the Remington Arms Co, at 
Denver, Colo. Mr. Nulse has been 
assistant to Mr. Twing for the past 18 
months, 


+ Davin Sacer hag been appointed tech- 
nical representative of the Glyco Prod- 
ucts Co., in Philadelphia. Mr. Sager 
obtained his B.S. degree in chemistry 
at Franklin Marshall Coliege and was 
subsequently employed as chief chemist 
for the Voleocite Co. 


+ RANSDELL MATTHEWS has been ap- 
pointed as assistant to vice president; 
Bert Cremers, as director of sales and 
J. H. Remick as manager of special 
products division of the Michigan 
Alkali Co. Mr. Matthews, formerly vice 
president of Natural Soda Products Co. 
and the Emeryville Chemical Co., has 
been in the chemical business for 20 
years. Mr. Cremers was promoted to 
director of sales from his previous post 
of sales manager of Michigan Alkali 
Co. He was at one time sales manager 
of Merchants Chemical Co. and has 
been active in sales work for many 
years. Formerly in charge of the dry 
ice department, Mr. Remick now takes 
over supervision of special products 
distributed by the Michigan Alkali in- 
eluding dry ice, caleium chloride and 
calcium carbonate, 


+ Russet, W. MumPorp, vice president 
and consulting engineer of the Ameri- 
ean Potash & Chemical Corp., has sue- 
ceeded A. A. Hoffman as California 
manager of the company. Mr. Mumford 
has heen associated with American 
Potash & Chemical since 1920; is 
credited with many engineering devel- 
opments and was in charge of the 
general expansion program begun in 
1929. W. W. Lynch, senior assistant 
manager, and J. J. Eason, junior 
assistant California manager, will con- 
tinue in their present capacities at 
Trona. 


+ Rosert J. Foster has been named to 
the technical staff of the Oil and Pro- 
tein Division of the Northern Regional 
Research Laboratory of the U. S. De- 
partment of Agriculture at Peoria, III. 
Mr. Foster was formerly associated 
with the Armour Research Foundation. 


+ Pau W. FRIsK, formerly with Ameri- 
ean Enka Corp., has for the past year 
been in Sao Paulo, Brazil. He has 
been responsible for establishing the 
research and development department 
connected with synthetic fibers of the 
S/A I. R. F. Matarazzo, 


+ Evererte L. DeGoLyer, consulting 
petroleum engineer of Dallas, Texas, 
and a deputy for conservation under 
the Federal Petroleum Coordinator for 
National Defense, has been awarded 
the John Fritz Medal for 1942. Spon- 
sored by the four Founder American 
Engineering Societies, the medal is 
generally recognized as the one of the 
greatest distinctions in the profession. 
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CHARLES E, Lucke has been ap- 
pointed as consultant on the extensive 
work under way for the defense pro- 
gram by Chemical Construction Corp. 
Dr. Lucke, who retired this year from 
his long-held post as head of the de- 
partment of mechanical engineering at 
Columbia University, is known as one 
of the country’s authorities on heat 
and power. 


+ FRANCIS PERRIN, professor of theore- 
tical physics at. the Sorbonne, has 
been appointed visiting professor of 
chemistry at Columbia University. A 
leading researchist in nuclear physics, 
Dr. Perrin, who arrived in the United 
States last month, will conduct gradu- 
ate seminars in theoretical physical 
chemistry. His father, Prof. Jean Per- 
rin of the Sorbonne, winner of the 
Nobel Prize in physics in 1926, taught 
at Columbia as visiting professor of 
chemistry in 1913. 


Robert R. Williams 


+ Rovert R. chemical di- 
rector of the Bell Telephone Labora- 
tories of New York, and Prof. Roger 
J. Williams of the University of Texas 
will be awarded the Charles Frederick 
Chandler Medal of Columbia Uni- 
versity. 

Dr. Robert R. Williams was cited 
for his years of work on the isolation 
of vitamin B, and his contributions to 
the elucidation of its chemical strue- 
ture. The award to Prof. Roger J. 
Williams was made in recognition of 
his discovery of pantothenic acid, pow- 
erful regulator of growth popularly 
known as the acid of life, and for his 
contributions to the knowledge of the 
vitamin B complex. The formal pres- 
entation will take place in February. 


+ Francis M. TurNer wants his many 
friends to know that he is now back on 
the job and that he appreciates their 
remembrances during his recent con- 
finement in the hospital, 


OBITUARY 


THomAS Herrert Norton died De- 
cember 2 in the White Plains Hospital. 
White Plains, N. Y., at the age of 90 
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years. He had entered the hospital a 
week earlier, suffering from pneumonia. 
Until his final illness he had continued 
his interests in dyestuffs, nitrates, and 
synthetic resins. 

Dr. Norton was born at Rushford, 
N. Y., on June 30, 1851. He graduated 
from Hamilton College in 1873 with 
honors. From 1873 to 1875 he studied 
at the University of Heidelberg, win- 
ning his Ph. D. there. During the next 
year he was a student at the University 
of Berlin. After one more year at the 
University of Paris he began his long 
service as a chemist by taking a post 
as manager of the chemical works of 
the Compagnie Generale des Cyanures 
at St. Denis, France, manufacturing 
dyestuffs. He returned to the United 
States in 1883, and until 1900 was 
professor of chemistry at the tni- 
versity of Cincinnati. After serving the 
government for a number of years he 
became associated with du Pont and 
later with American Cyanamid. 


+ Frepertck Hutron German, director 
of the Hiilside Laboratory at Stamford, 
Conn., died December 2 in the Stamford 
Hospital, of which he was vice presi- 
dent. 

Born at Oswego, N. Y., 64 years ago, 
Dr. Getman attended Rensselaer Poly- 
technic Institute, Troy, N. Y., and 
Lehigh University. In 1896 he was 
graduated from the chemistry depart- 
ment of the University of Virginia. 
Johns Hopkins gave him a Ph. D, in 
1903. He was associate professor of 
chemistry at Bryn Mawr College from 
1909 until 1915. 


+ Sruart J. MARBLE, manager, indus- 
trial department, New York district 
sales of Revere Copper & Brass, Inc., 
passed away at the Gotham Hospital, 
November 24, after a brief illness. Mr. 
Marble was born in Meriden, Conn. on 
August 11, 1890. After graduating 
from the Meriden High School he en- 
tered the employ of the New York office 
of the Chase Brass & Copper Co. In 
1912 he became affiliated with the New 
York office of the Rome Brass & Copper 
Co. which in 1928 was consolidated 
with five other companies to form what 
ultimately became Revere Copper & 
Brass, Ine. 


+ Matcorm W. Orr, manager of the 
manufacturing plants of Charles Len- 
nig & Co. and the Resinous Products & 
Chemical Co., at Philadelphia, Pa., 
died of a heart ailment on November 
19, at the age of 48. After graduating 
as a civil engineer from the University 
of Pennsylvania in 1915, he taught 
there until the entry of the United 
States into the World War. During 
the war, he served in France as a 
lieutenant in the 17th Field Artillery, 
then returned to resume his teaching 
duties. In 1920, he entered the indus- 
trial field. 

His association with the above com- 
panies dates from May, 1927, when he 
joined the Rohm & Haas Co. at their 
Bristol, Pa., plant, later being trans- 
ferred to Bridesburg, Philadelphia. 


FEROCIOUS ON FIRES— 


Here are the PLUS values 
in fire-fighting 


LUX carbon dioxide gas is one 
of the fastest known extinguish- 
ing agents. 


LUX extinguishers are effective 
on both electrical and fammable 
liquid fires. 


LUX gas is clean, non-damaging, 
non-contaminating, non-toxic. 


45,000% expansion drives LUX 
gas throughout fire area, despite 
obstructions. 


5 Annual recharging is not neces- 
sary with LUX. Simply weigh 
periodically. 


LUX service depots are main- 
tained in principal cities. 


yet COMPLETELY HARMLESS 
to materials and equipment 


ID you ever see a fire put out 
and wonder if the extinguisher 
didn’t do more damage than fire it- 
self? If everything’s soaking wet, if 
materials have been contaminated, 
“extinguisher damage” is costly. 
You don’t have this problem with 
LUX carbon dioxide extinguishers. 
Though LUX is brutal to fires, it is 
gentle as a kitten to materials and 
equipment. LUX gas is completely 
dry, completely clean. LUX won't 
harm delicate mechanisms, won't 
contaminate materials in process. 
Here’s another fire fighting plus 
you get with LUX portable extin- 
guishers, LUX built-in systems. LUX 
does no damage—yet it is sure death 
to fires. Make no mistake about that! 


Walter Kidde & Company 


Incorporated 


1233 West Street, Bloomfield, N. J. 
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SEPARATORS @ DRUMS @ ROLLS 
CLUTCHES @ BRAKES @ MAGNETS 


WILL HELP GIVE YOU 
MORE PROFITABLE PRO- 
DUCTION BY MEANS OF 
BETTER ENGINEERED 
MAGNETIC PRODUCTS. 


STEARNS 
Magnetic 
Pulleys, 
improved, air- 
cooled, power- 
ful—for protection, purification 
or concentration—wide range 
of sizes or complete separator 
units. Bulletin 301. 


STEARNS Type 
“K" High Intensity 
Magnetic Separa- 
tors for high con- 
centration of ores, 
separating highly 
reluctant material— 
; can be designed in 
multiple magnetic 


zones to suit type 
Bulletin 


of separation and capacity. 
7 


STEARNS automatic 
drum-type fully en- 
closed magnetic sep- 
arator, fast, positive 
protection against 
tramp iron in grind- 
ers, crushers and 
Bulletin 


For separating 
liquids or ma- 
terial in solu- 
tion containing 
impurities this 
Stearns Type 
“QS” Automa- 
tic Magnetic Filter will reduce 
your rejects. Ceramic folder. 


STEARNS Sus- 
pended magnets, 
circular, rectan- 
gular and other 
shapes and all 
sizes. Our Bulle- 
tin 25-B describes 
fully. 

We will be glad to test your ma- 


terial, 25 to 50 lbs. prepaid for 
analysis and r dati 


STEARNS MAGNETIC 
MANUFACTURING CO. 
629 S. 28th St. Milwaukee, Wis. 


FLATTENING AGENT 


A flattening agent for lustreless 
army truck enamels is announced by 
Johns-Manville. It is known as Celite 
No. 349. The relatively low oil absorp- 
tion and low loose bulk permit high 
percentages of this material to be used 
in lustreless army truck enamels. Its 
absorption, measured by the Gardner- 
Coleman method, is 95 lb. of oil per 
100 Ib. of Celite. One pound of the 
material bulks 0.0599. Celite No. 349 
permits paint to be ground easier and 
to dry quicker. It is light gray in 
color. 


LUBRICANT 


As a result of the extensive work in 
aireraft parts manufacturing fields, 
Quaker Chemical Products Corp., Con- 
shohocken, Pa., has developed a new 
product for the lubrication required in 
the machining and threading of alumi- 
num and its various alloys. The new 
lubricant is known as Quaker AM Base 


No. 11. Quaker Piercing Compound 
No. 10 is another new development 


which will be of special interest to 
plants making shell or similar parts by 
the hot piercing method. It is said 
to be superior to the ordinary 
graphited compounds that have been 
tried as lubricants for this purpose 
without completely satisfactory results. 


HYDRATED LIME 


A new type of hydrated lime is an- 
nounced by the United States Gypsum 
Co., Chicago, Ill. It is said to be the 
first lime to meet the federal specifica- 
tions written to eliminate troubles with 
finish coats that have been reported in 
recent years. It is known as USG hy- 
drated finishing lime. Outstanding 
property of this new material so far 
as builders and plasterers are con- 
cerned, is the fact that it eliminates 
the necessity of soaking. This lime is 
simply dumped into the water in the 
mixing box, given 15 to 20 minutes to 
absorb water and then mixed. It can 
immediately after mixing. 
There is no change in gaging procedure 
or quantities required with the new 
lime. One part of the dry gaging 
plaster is added to three parts of the 
hydrated finishing lime putty or to 
each 12-quart pail of putty add 2 
quarts of water and take up all of 
the water with gaging plaster. Blend 
the gaging with putty to a uniform 
smoothness and apply in the customary 
way. 


be used 


THERMOPLASTIC TUBING 


With most metals under strict allo- 
cation through a ruling of the govern- 
ment, the Dow Chemical Co., Mid- 
land, Mich., has announced that a 
flexible semi-transparent tubing of 
thermoplastic Saran is available to in- 
dustry as an alternative for metal 
tubing. Saran is characterized by 
unusual toughness and resistance to 
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moisture, brines, solvents, acids and 
alkalis. Another feature of this plas 
tic material is that it may be used 
for short periods of time at tempera- 
tures of 250 deg. to 275 deg. F., al- 
though its strength and resistance are 
somewhat reduced at the elevated tem- 
peratures. Available in sizes }-in. to 
fo-in. outside diameter with wall thick- 
nesses varying from .030 in. to .062 in., 
this tubing may be joined by Parker 
standard tube couplings and S.A.E. or 
other flare type fittings. 


INDUSTRIAL CHEMICALS 


Two new industrial chemicals, sul- 
phamie acid and ammonium sulpha- 
mate, costly laboratory curiosities 
three years ago with few known practi- 
eal uses, are now in tonnage produe- 
tion at du Pont’s recently completed 
Grasselli, N. J., plant, from which 
rising commercial demands will be met 
with a price reduction announced this 
month ranging up to 50 percent. An 
interesting application of the latter 
chemical has been in its wide adoption 
as a fire retardant in textiles, insula- 
tion products and paper. While flam- 
mable materials treated with am- 
monium sulpha-mate will char upon 
contact with flame, they will not blaze. 
Thus the treated material will not 
support fire. Sulphamie acid is valu- 
able in leather tanning for nitrate re- 
moval in the manufacture of dyes, and 
color lakes and also as a laboratory 
reagent. Chemists explain that sul- 
phamie acid utilized in the bating, 
pickling and tanning processes of 
leather results in a silkier and tighter 
grain. This white crystalline solid is 
odorless, highly soluble in water, non- 
volatile and non-hygroscopiec. 


PAINTS 


Five new paints designed to provide 
civilian markets with products to re- 
place now unavailable aluminum paints, 
have been announced by American- 
Marietta Co., Chicago. Introduced as 
members of the company’s Defense Line 
and tailored for both new construction 
and maintenance applications, they may 
be applied by brushing or spraying. 
Valdura Tank White has been intro- 
duced to replace aluminum paint in 
applications where it is desirable to cut 
evaporation losses and to reduce inside 
temperatures. With a reflectivity fac- 
tor 10 to 15 percent higher than 
aluminum paints, it is resistant to oil 
and water. Coverage is about 450 sq.ft. 
to the gal. with brush or spray. 

Valdura Metal Lead paint provides 
a fine protective, lead-colored metal 
eoating for all metal surfaces, inelud- 
ing new or old galvanized metal. 
Metallic lead provides a leafing action 
similar to that of aluminum, affording 
a coating highly resistant to acids and 
alkalis, and to fumes, rust and mois- 
ture. It will set in two or three hours, 
will dry in 10 hours, and resists tem- 
peratures up to 225 deg. F. Rated 
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coverage is approximately 600 sq.ft. 
of clean metal per gallon. It may be 
used as a general metal primer under 
any paint except those containing 
asphalt. 

Two Valdura Defense Grays, avail- 
able in light and neutral shades, are 
designed to provide low-cost effective 
protection and long durability on ex- 
posed metal surfaces, Permanent elas- 
ticity is provided in the paint film, 
assuring years of rugged service on oil 
and gas tanks, iron fences, structural 
steel, water towers and power line 
towers where there is appreciable ex- 
pansion and contraction due to tem- 
perature changes. Both colors have 
high gloss finishes, and are highly re- 
sistant to rain, sun, grime, smoke, and 
rust. Coverage is 450 sq.ft. per gal. 

Valdura Enamelized Yellow Metal 
Primer is designed for all types of 
metal surfaces, particularly where 
metal is subjected to extremely damp, 
wet and foggy conditions. It may be 
used under water when covered with 
one or two coats of Defense Grays. Its 
light yellow color permits use of a 
single coat of paint to hide the primed 
surface. Coverage is 500 sq.ft. per gal. 


ELECTROPLATED PLASTICS 


All plastic materials can be eco- 
nomically plated and given a finish 
equal to that of metal by a new process 
known as Metaplast. The _ process 
differs from any plating done up to 
the present time, inasmuch as a firmly 
adherent and highly conductive bond 
coat is formed on the suface of the 
plastic. This bond coat may be ap- 
plied to the entire surface or any de- 
sired portion thereof. Due to the 
permanent adhesion between the metal 
and the plastic, an extremely thin 
deposit of metal is sufficient to with- 
stand buffing, shock, wear and varia- 
tions of temperature. Equipment neces- 
sary for metal-plating plastic articles 
is similar to that used for standard 
electroplating. Plants already having 
a suitable electroplating department 
need only a small additional installa- 
tion. The Metaplast Corp. of New 
York does not sell equipment, but can 
furnish complete plans and_ specifica- 
tions for the installation necessary for 
any type of production. 


SPONGE RUBBER 


To fill requirements of a wide range 
of applications where oil, grease or 
other solvents which deteriorate natural 
rubber rapidly are present, The B. F. 
Goodrich Co., Akron, Ohio, announces 
a new sponge rubber made from its 
synthetic rubber, Ameripol. 


PLASTICIZER 


The new plasticizer for synthetic 
rubber that has been developed by 
Glyco Products Co., Brooklyn, N. Y., is 
known as § 125. When used in amounts 
of 5 to 10 percent it gives a flexibility 
to the cured stock equally as good as 
larger amounts of other plasticizers 
and does not exude from the stock. 

It has lubricating tendencies thus 
facilitating release from molds. 


Heres automatically perfect 


DRY BLENDING 


no matter what the 
WEIGHTS SIZES 

DENSITIES + FINENESS 
CONSISTENCIES 


... for better 
processing of 


The Sturtevant Dry Batch Dustless 
Blender is not an ordinary mixer. It 
scientifically blends materials, Ist, of 
varying weights and sizes to a definite 
chemical analysis, 2nd, various sizes 
together, 3rd, colors to a precise exact- 
ness, Leak proof because of dustless 
construction. No internal moving parts 
to break down original composition of 
materials, The Sturtevant delivers 
weighed and assembled substances for 
the blend into a large drum, while 
slowly rotating. Both intake and dis- 
charge are through the same opening, 
closed by a valve during blending; 
opening in discharging position, by sim- 
ply throwing a lever, when blending is 
completed. As material enters, it is 
picked up by a series of revolving 
buckets and carried to the top of the 
blending chamber. There it is thrown 
into the stream of incoming feed. This 
in itself, plus the revolving action, is 
ideal blending. But in addition, mate- 
rials are forced from both sides to the 


STURT 


RECEIVING DISCHARGING 
middle of the drum, adding another 
blending action with no separating 
effect—thus producing PERFECT 
DRY BLENDING. Light substances do 
not float and remain unblended. 


STURTEVANT 
AIR SEPARATORS 


. «. for removing fine (dust) particles 
from materials milled or in their natural 
state. 25%, to 300% increased mill capac- 
ity . . . 10 to 50% lower power consump- 
tion. Cover range from 40 to 400 mesh. 
Capacities almost unlimited. Send de- 
tails of your problem . . . we will gladly 
mdke recommendations. 


EVANT 


STURTEVANT MILL CO. 
ti HARRISON SQ. 
BOSTON, MASS. 


CRUSHERS GRINDERS 


SEPARATORS 


CONVEYORS 


MECHANICAL DENS and EXCAVATORS @ ELEVATORS ¢ MIXERS 
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N DATA BOOK 


about the VITROPRARAFHTINS 


NEW 
PROPERTIES 


NEW 
REACTIONS 


NEW 
APPLICATIONS 


40 Pages of Valuable Information 


Here’s the latest information about 
the Nitroparaffins—‘‘the most impor- 
tant advance in chemistry since the 
development of the coal tar deriva- 
tives.” Included are new data on the 
properties, reactions, and applications 
of the NP’s and a number of their 
derivatives—the Hydroxylammonium 
salts, the Chloronitroparafiins, and 

Chemical Explore the Nitrohydroxy and Aminohydroxy 
compounds. 

Much of the information in this 
booklet has never been published be- 
fore. It isnew... significant. ..a 
challenge to every chemist! 


Worlds / 


Write for your copy today 


4 


17 Eost 42nd Street,New York, N. 
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Increasing Shortage of Chemicals 
Draws Widespread Discussion 


The chemical industry is operating at capacity and still the demand for defense, lend- 


lease and civilian needs cannot be supplied for many commodities. Nor is that all. 
Manufacturers wishing to increase production or even to maintain their present rate 
are encountering stiffening resistance in obtaining either new or replacement equip- 
ment, materials of construction, raw materials, labor and in some cases even power, 


UCH IS THE PICTURE in the chemical 
San process industries today. Fur- 
thermore, this situation, instead of 
promising to improve during 1942 is 
rapidly developing all the earmarks of 
a real nightmare. 

In order to help as much as possible, 
these columns, for the duration of the 
emergency, will concentrate on report- 
ing papers that evaluate the actual 
situation and give suggestions for 
solving some of its technical problems. 
In this issue, particular attention has 
been given to a number of addresses 
which deal with the present and prob- 
able future status of chemicals in a 
number of processing industries. Many 
of these papers offer valuable sugges- 
tions on the use of substitute materials 
and methods. 


DEFENSE STATUS OF TEXTILE CHEMICALS 


STATUS OF TEXTILE chemicals and sub- 
stitute materials was discussed by T. 
H. Roberts of Arnold, Hoffman & Co. 
before the annual meeting of the Ameri- 
can Association of Textile Chemists and 
Colorists in Pinehurst, N. C. 

Starches—Tapioca, sago and their 
products, used in sizing yarns, finish- 
ing fabrics and in printing pastes, 
have been curtailed in supply. Corn, 
wheat, and potato starches have satis- 
factorily replaced these imported ma- 
terials, although some readjustments of 
cooking methods are required. Plastic- 
izers such as sulphonated oils, glycer- 
ine, glucose, gelatin and glue are 
useful. Chlorination and acetylation 
produce desirable properties in certain 
starches for particular applications. 

Albumen and Gelatin—Thermoset- 
ting synthetic plastics may replace 
permanently albumen in textile proc- 
esses, while dextrin with a resin binder 
is a useful substitute for gelatin. 
Casein derivatives, polyvinyl alcohols 
and certain resins also are adaptable. 

Oils—Substitutes are being developed 
for sulphonated olive, teasseed, palm 
and coconut oils, mostly in corn, cot- 
tonseed, peanut and soybean oils, espe- 
cially in blends. The so-called “syn- 
thetic” oils prepared by re-esterification 
of fatty acids are very good. In wool 
processing a mixture of a fairly heavy 
mineral oil and coconut oil is a promis- 
ing substitute for olive oil. 


containers, and similar necessities which represent the life-blood of the industry. 


Acids—Scarcity of acetic, formic, and 
lactic acids necessitates using lower 
strengths and suggests the value of 
atomized introduction. Solutions of 
(NH,) SO, can be used instead of acetic 
acid in dyeing wool and in other proc- 
esses. A mixture of 15 lb. (NH,).SO,, 
25 lb. of 66 deg. H,SO,, and 40 gal. of 
water will replace 56 percent acetic or 
formic acid pound for pound. 

Formaldehyde—No_ substitute has 
proved satisfactory for certain textile 


applications of formaldehyde, but in - 


after-treating processes, aluminum ace- 
tate, lignin sulphonate and copper sul- 
phate are serviceable. 


RECORD DEMAND FOR PETROLEUM 
PRODUCTS FORECAST 


THE UNITED States, the British and 
their Allies are likely to need 5,000,000 
bbl. daily of U.S.-produced petroleum 
by July 1943, reported Rep. W. P. Cole, 
Jr. of Maryland, before the American 
Petroleum Institute in San Francisco. 
This forecast compares with the pres- 
ent all-time peak production of 4,100, 
000 bbl. daily. 

In order to increase petroleum pro- 
duction to the forecast 4,500,000 bbl. 
by July 1942 and to a possible 5,000,- 
000-bbl. demand by July 1943, the 
Government “must either make acces- 
sible to the industry the necessary pipe 
and other materials, or cut civilian 
consumption,” reported Rep. Cole. 

Now that the United States is ac- 
tively engaged in war where large 


bodies of troops are engaged and with 
an enlarged Navy activity, consumption 
of oil may increase at least by 250,000 
bbl. daily. It will also be necessary to 
furnish Russia large quantities of oil, 
since the Russian transportation sys- 
tem from the Caucasus has already 
been severed. Adding to the above the 
additional demands from Canada and 
Great Britain, a total demand of 5,000,- 
000 bbl. per day within 18 months is 
not unlikely. 


RESIN MATERIALS OUTLOOK 


IN SPITE OF EXPECTED increases in a 
number of resin materials, none of 
these may be available for the paint 
industry, according to information re- 
leased at the convention of the Federa- 
tion of Paint and Varnish Production 
Club in Chicago. Although production 
of phthalic anhydride increased from 
57 million lb. in 1940 to an estimated 
75 million Ib. in 1941, the increased 
production of explosives may consume 
this differential. It was forecast that 
20 million lb. more phthalates will be 
required for smokeless powder manu- 
facture and that production of syn- 
thetic rubbers will also require large 
quantities. Production of phthalic an- 
hydride is expected to reach 100 mil- 
lion Ib. in 1942. 

Phenol, of which 96 million lb. was 
produced in 1940, will probably con- 
tinue scarce although 1942 production 
may reach 115 million lb. It was esti- 
mated that production of formaldehyde 


CALENDAR oO 


MAR. 2-5, 


DEC. 29-30, 8th Annual Symposium, Division of Industrial and Engi- 
neering Chemistry, Americen Chemical Society, Case 
School of Applied Science, Cleveland, Ohio. 


DEC. 29-31, 9th National Organic Chemistry Symposium, American 
Chemical Society, Ann Arbor, Mich. 


JAN. 26-30, American Society of Heating and Ventilating Engineers, 
annual meeting, Commercial Museum, Philadelphia, Pa. 


American Society for Testing Materials, committee week 
and spring meeting, Cleveland, Ohio. 


MAR. 23-25, American Society of Mechanical Engineers, spring meet- 
ing. Houston, Texas. 


CHEMICAL & METALLURGICAL ENGINEERING e DECEMBER 1941 e¢ 


12—127 


% 
| 


for 1941 will be materially above that 
of 1940 and 1942 production is being 
forecast at about 225 million Ib. 

Glycerine production for 1941 is ex- 
pected to exceed that in 1940 by about 
3,000,000 Ib. Output for 1942 may be 
substantially increased by production 
from petroleum gases, 


PRESENT STATUS OF TANNING CHEMICALS 


SopIuM SULPHIDE has been in great de- 
mand and this situation is further com- 
plicated by the government purchase of 
Na.S for export purposes, stated Dr. 
Fred O'Flaherty, University of Cincin- 
nati, before the Tanners Council of 
America in Fortunately, 
there have been several new develop- 
ments in this field during the past 
several vears. Certain amines, sodium 
sulphhydrate, calcium  sulphhydrate, 
and other products have been developed 
for use as unhairing accelerators. One 
firm recently developed for the same 
use some of the arsenic sulphides, and 
eyanides also have had experimental 
trials. If necessary, unhairing can be 
accomplished by lime liquors alone. 
Use of chromium for defense has 
brought about a shortage of ore for 
making chrome liquors. 


Chicago. 


The author 
visualized that a combination chrome 
and iron tannage may become neces- 
sary. Light leathers made with this 
combination were reported to compare 
favorably with some of the present 
chrome-tanned leathers, 

Borie acid and borax are again in 
production and no serious shortages of 
these for tanning purposes are antici- 
pated. The shortage of oxalic acid may 
cause hardships for some chrome tan- 
ners, but substitutes can generally be 
found. There has recently been con- 
siderable interest in new domestic tan- 
nin supplies, but to date these have 
developed no commercial applications. 
Western hemlock is a potential source 
of supply when other materials are no 
longer available. 

Severe shortages are encountered 
with aniline dyes. This is because de- 
fense agencies have taken the supply 
of aniline oil, phenol, toluol, acetic 
anhydride, phthalic anhydride and 
formaldehyde. These materials are also 
used in syntans and disinfectants for 
the tanning industry. Due to the 
shortage of formaldehyde, it may be 
necessary to change some finishes and 
to use drying methods in 
formaldehyde to fix them. 


place of 


Titanium pigment production is in- 
adequate to supply the present demand. 
For tanners of white leather, this is a 
serious problem. However, the white 
synthetic tanning materials which have 
been recently developed may be a pos- 
sible substitute. 


ANTICIPATED CHANGES IN PETROLEUM 
PRODUCTS 


Mororists MAY have to get along 
without the highest premium motor 
fuels until the end of the war so that 
military aviation needs can be supplied, 
according to J. W. Frey, Director of 
Marketing, Office of the Petroleum Co- 
ordinator, before the American Petro- 
leum Institute in San Francisco. 

Not only are demands for tetraethyl 
lead for the manufacture of super-avia- 
tion fuels increasing rapidly, he re- 
ported, but the chlorine and lead 
necessary to make tetraethyl lead are 
on the critical list. There will also be 
a probable shortage of butane for ordi- 
nary motor fuel and for gas for cook- 
ing and heating. Butane makes motor 
fuels more volatile, hence easier start- 
ing. It is probable that butane for 
bottled gas distributors will be re- 
placed by propane. 

In addition to the use of a lower 
octane gasoline because of lead tetra- 
ethyl shortages and motor fuel of 
lower volatility because of the butane 
shortage, the tremendous increase in 
the number of airplanes may make it 
difficult for Pennsylvania lubricating 
oil marketers to maintain their auto- 
mobile trade. There will probably be 
considerable changes in lubricating oil 
specifications and these oils will have 
to last longer than they did a year ago. 
Serious reconsideration of the 1,000- 
mile lubricating program may be de- 
sirable. 


CHEMICAL ENGINEERS FOR INDUSTRIAL 
RESEARCH 


ALTHOUGH THERE ARE no statistics on 
the present and anticipated need for 
chemical engineers, a recent survey 
conducted by the Bureau of Labor 
Statistics has indicated that there will 
be shortages in engineers for industrial 
research laboratories by July 1942. Re- 
sults of the survey were published in 
the October issue of the Monthly Labor 
Review. 

Companies that operate the 55 re- 


Professional Employment in Industrial-Research Laboratories, April 1941 
and Estimated Employment, July 1942 


Laboratories 
employ 
spec ified 
Occupational group personnel 
All laboratories seh 55 
Chemists. .... 45 
Eagineers 40 
Chemical... 22 
Electrical 22 
Mec han al 27 
All others 25 
Metallurgists 23 
hysic ists 23 
Others 


Employ ed April 1941 


Increase in requirements by 
July 1942 


Percent of Percent of 
Number total Number increase 

7,120 100 1,048 15 
1,857 26 312 17 
4,262 60 595 14 
578 8 214 37 
645 9 143 22 
26 6 130 31 
2,613 37 108 4 
281 4 63 22 
282 4 36 13 
438 6 42 10 
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CHEMICAL 


search laboratories surveyed 
manufacturers 


include 
of automotive equip- 
ment, chemicals, drugs, electrical goods, 
explosives, food products, machinery, 
metals, paint, petroleum, plastics, pub- 


lie utilities, rubber, textiles and 
tobacco products. All were located 
in the major industrial centers east 
of the Mississippi. Replies indicated 
that shortages in each of the profes- 
sions listed were expected by July 1942. 
Several laboratories reported that they 
were already having trouble in filling 
vacancies. Difficulties in obtaining 
trained and experienced professional 
workers were anticipated by one-third 
of the laboratories in the case of engi- 
neers and one-fourth in the case of 
chemists and metallurgists. 

In April 1941, the 55 laboratories 
employed 7,120 professional workers, 
of which 578 were chemical engineers. 
By July 1942, over 1,000 additional 
professional workers will be required, 
among which will be 214 chemical engi- 
neers. The largest rate of increase in 
employment was predicted for chemical 
engineers (37 percent) and mechanical 
engineers (31 percent). Of the pro- 
fessional research workers employed in 
April, 16 percent were engineers and 
26 percent were chemists. 


MATERIALS FOR PROTECTIVE COATINGS 
INDUSTRY 


STATUS OF CHEMICALS used in  pro- 
tective coatings was given before the 
annual meeting of the National Paint, 
Varnish and Lacquer Association in 
Chicago by J. B. Davis, Chief of the 
Protective Coatings Section of OPM. 

Alcohol—Alcohol production will 
soon be running at the annual rate of 
300 million gal., but the wetting of 
smokeless powder will require about 58 
million gal., the British will need 25-30 
million gal., and if there should be a 
shift from methyl alcohol for anti- 
freeze purposes, another 45 million gal. 
of alcohol will be required. 

One contributing factor in the early 
deficiency of alcohol resulted from the 
poor recovery at powder plants, ac- 
cording to A. E. Petersen of the Or- 
ganic Section of the Chemical Branch 
of OPM. Now, not only is the re- 
covery better, but it is far better than 
the Ordnance Department anticipated. 
Three large distillers have already 
agreed to convert a considerable per- 
centage of their whiskey capacity to 
industrial alcohol. Another three are 
still negotiating with the Ordnance 
Department. We should be obtaining 
aleohol from the distilleries at a rate 
of better than 2,000,000 gal. a month, 
beginning in November and really get- 
ting into stride by the end of the year. 
Enough distilleries should be enlisted 
for producing industrial alcohol to 
provide for direct ordnance needs. 
Next year, stated the speaker, anti- 
freeze will be composed largely of 
ethyl alcohol. 

Titanium—tThe shortage of titanium 
from imported ilmenite has been 
greatly relieved by the National Lead 
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Co. offer to open a mine in the Adiron- 
dacks with the assurance that the out- 
put of ilmenite would be made equita- 
bly available to all manufacturers of 
TiO,. This has made the United States 
independent of Indian ilmenite and 
has also released ships for other more 
vital items. 

Phenol—Phenol will soon be allo- 
cated although considerable capacity 
will come in over the course of the 
next 10-12 months, according to Mr. 
Petersen. Production of all types of 
phenols amounted to about 120 million 
lb, this year. It is hoped that this will 
be increased to about 225 million Ib. 
late next year. Some of the new 
capacity is already earmarked for 
ordnance. In addition, the Russians 
will probably requisition practically all 
of the new capacity that will come in 
the fore part of 1942. The major con- 
sumer of phenol for synthetic yarns 
for stockings is rushing a plant for 
the production of more than enough 
phenol for those uses. This plant will 
begin operations late next March, ac- 
cording to the present schedule. 

Colors—The color situation has 
changed for the worse within the last 
few weeks, especially in regard to 
chrome yellows, dependent upon im- 
ports. Tungstate red, used for making 
the permanent maroon shade on auto- 
mobiles, now seems completely out of 
the picture. Difficulties are being en- 
countered with aniline, beta-naphthol 
and many other basic materials, in- 
cluding the blues. Sooner or later 
there will probably be a shortage of 
iron blues because of the difficulty 
with sodium ferrocyanide. 


STATUS OF HIGH-OCTANE AVIATION 
GASOLINE 


A GRAVE INADEQUACY has been rapidly 
developing as to 100-octane gasoline, 
reported H. L. Ickes, Petroleum “o- 
ordinator, before the American Petro- 
leum Institute in San Francisco. 

A nation-wide survey, as of mid- 
October, demonstrated that manufac- 
turing capacity of 100-octane gasoline 
amounted to 43,278 bbl. per day. Plants 
now nearing completion will add 2,557 
bbl. by January 1, 1942. Arrange- 
ments have heen made which will 
mean another 11,994 bbl. a day by 
January 1, 1943. Thus, reported Mr. 
Ickes, 13 months from now overall 
production of 100-octane gasoline will 
be inadequate 57.829 bbl. daily. 

A potential of 100,000 bbl. daily by 
January 1943 will not come anywhere 
near supplying our own needs, in addi- 
tion to those of Britain, Russia and 
China. However. according to Mr. 
Ickes, 100-octane capacity can be in- 
creased to this figure by January 1943. 
Capacity can be boosted during the 
next year by about 41,700 bbl. and 
there is the possibility of adding an- 
other 3,000 bbl. by the improvement 
of base stocks. However, even if this 
capacity of 100,000 bbl. daily is 
achieved, forecasts indicate that we 
shall need an additional 20,000 bbl. 
daily by 1943. 
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PROTECTION AGAINST 
OBJECTIONABLE ODORS 


For products whose quality is apt to be affected 
by odors encountered in transit or storage, 
there are Bemis Waterproof Bags to provide 
excellent protection. And, for the same rea- 
son, they retain desirable aromas. 


These Bemis shipping containers also can 
be made to keep desirable moisture in and 
dampness out—shut out dust and dirt-— 
resist acid and grease. And because of their 
strength and toughness, Bemis Waterproof 
Bags provide extra protection against rough 
handling. 


WATERPROOF DEPARTMENT 


ST. LOUIS, MO. «© BROOKLYN, N. Y. 
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FINEUMATIC 
CONVEYOR 


It is a fact that ONE MAN 
and a DRACCO Pneu- 
matic Conveyor will do 
the work of SEVERAL 
men in most Chemical 
Plants where we have in- 
stallations. While re- 
duced labor costs are im- 
portant, there are other 
savings of equal impor- 
tance. It doesn’t pay to 
| stick to obsolete hand- 

ling methods when 
DRACCO Pneumatic Con- 
veyors can do the job 
CHEAPER and BETTER. 
It will pay to consult 
DRACCO Engineers! 


The DRACCO Way 
@ For Further Information Write ©@ 


DRACCO CORPORATION | 


Successors to The Dust Recovering & Conveying Co. | 


407! E. 116th St. 
Cleveland Ohio | 
New York Office, 130 W. 42nd St. 


PNEUMATIC, CONVEYORS 
DUST COLLECTORS 
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Nth REPORT 


On Materials of 


Construction 
1940 Edition 


(Reprinted from Sept. 1940 Issue) 


Literally a Materials 
Handbook, this 48-page 
booklet presents essential 
information for more 
than 800 corrosion-, heat- 
and abrasion - resistant 
materials used in the con- 
struction of process 
equipment. 

Included are : (a) non-fer- 
rous metals and alloys, 
(b) ferrous metals and 
alloys and (c) non-metal- 
lic materials of construc- 
tion. Physical properties, 
chemical composition 
and names of manufac- 


turers are given. 


Price 50¢ 


CHEMICAL & 
METALLURGICAL 
ENGINEERING 


330 West 42nd Street 
New York, N. Y. 
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Chemical Raw 
Materials 
Crushed and 
Pulverized at 
Great Savings 
with 


AMERICAN 


CRUSHERS AND 
GRINDERS 


This American Grinder is used 
for grinding glass and tank 
cullet, salt briquettes, sinter, 
skimmings, limestone, gypsum, 


oyster shells, phosphate rocks, 


etc. 


@ The reason for the great dependabil- 
ity of American Crushers, Grinders, 
and Pulverizers is that they are thor- 
oughly tested for quality, wear, and 
endurance. They have wide operating 
range, are extremely flexible, all work- 
ing parts are accessible, and they stay 
on the job day after day delivering 
greater tonnage per hour—more uni- 
form product—minimum of fines and— 

they do it econom- 
Bically. Let us recom- 
mend the equipment 
best suited to your 
gneeds. Send for de- 
scriptive circulars. 


This Laboratory Mill (Ring or 
Hammer) is used for the reduc- 
tion of materials for the labora- 
tory and incorporates many fea- 
tures of the larger units. Write 
for special bulletin. 


AMERICAN 
PULVERIZER 
COMPANY 


1219 Macklind Avenue 

St. Louis, Missouri 
ORIGINATORS AND MANUFACTURERS OF 
RING CRUSHERS AND PULVERIZERS 
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SELECTIONS FROM FOREIGN LITERATURE 


ALUMINUM ALLOYS WITH 
MAGNESIUM AND IRON 


ALUMINUM alloys with 2.5 percent or 
less of iron and 5 percent or less of 
magnesium have been studied in 
metastable equilibrium states such as 
are encountered in practice. As was 
anticipated, metastable structures due 
to undereooling and segregation were 
found. The alloy constituent FeAl, is 
particularly susceptible to undercool- 
ing, and free Mg,Al, appears when 
the Mg content is well below the 
equilibrium solubility of Mg in Al. 
In high Mg alloys (20-30 percent Mg) 
the primary FeAl, field is entered with 
as little as 0.25 percent Fe. Alloys 
of the solid solution type are formed 
by Mg, with about 4 percent solubility 
in Al in the solid state, but not by 
Fe which has less than 0.01 percent 
solid solubility in aluminum. Adding 
Mg has no perceptible influence on the 
solid solubility of Fe in Al, since Fe 
is practically insoluble. Adding Fe 
slightly decreases the solid solubility 
of Mg in Al. A eutectiferous system 
is formed by Al, FeAl, and Mg,Al,, 
with so little Fe in the ternary eutectic 
that its approximate composition is 
Al 67, Mg 33 percent. Its freezing 
point is 451 deg. C. which is practically 
the same as that of the Al-Mg,Al, 
binary eutectic. 


Digest from “Constitution of Alloys of 
Aluminum With Magnesium and Iron,” 
by H. W. L. Phillips, Journal of the 
Institute of Metals 67, 275, 1941. (Pub- 
lished in England.) 


STRESS RESPONSES OF BITUMENS 


Unpber slow stress bitumens yield by 
plastic flow but under a suddenly ap- 
plied stress a bitumen may behave like 
a brittle solid, fracturing after the 
manner of a rigid substance with a 
high modulus of elasticity. Test rods 
under tensile stress continued to stretch 
indefinitely (in one case over 650 days) 
but the highest rate of elongation oc- 
eurred when the stress was first ap- 
plied. As time passed the rate became 
slower till it reached a low but finite 
constant level. After releasing the 
stress the elastic recovery also became 
slower with time, sometimes continuing 
as much as 60 days but finally reaching 
zero. Thus a, bitumen under tensile 
stress yields in two ways, first by 
elastic stretch which is recoverable, 
and then by irreversible plastic flow. 
In some bitumens elastic recovery is 
small and is completed in about a 
minute. 

The most important properties of a 
bitumen in relation to its behavior 
under stress are its dynamic elasticity, 
measured at frequencies above one 
eyele per second, and its viscosity. 
Dynamic elasticity is 100 to 1000 times 
greater than static elasticity, and 
varies a great deal more from one 
bitumen to another. Brittleness can be 
estimated by measuring tensile strength 
at slow and fast rates of loading. For 


high impact strength a bitumen should 
have low dynamic elasticity and low 
viscosity. For resistance to deforma- 
tion under small constant stresses it 
should have high viscosity and low 
elasticity. Structural viscosity (de- 
creasing viscosity with increasing 
stress) is a favorable property. 


Digest from ‘‘Mechanical Behavior of 
Bitumen,” by W. Lethersich, Electrician 
127, 166, 1941. (Published in England.) 


COMPRESSED GAS CABLES 


CaBLEs filled with compressed gas have 
been successfully developed to the stage 
of practical operation. They offer 
service life, performance characteris- 
ties and adaptability to violent load 
fluctuations such as cannot be attained 
with solid cables. Unlike oil-filled 
cables they are not too expensive for 
economical use at moderately high 
voltages. Gas-filled cables are smaller 
and lighter than solid or oil-filled 
cables for the same voltage, as illus- 


‘trated by the table of weights and 


materials for two cables, each de- 
signed to carry 30 kv: 


Solid Cable Oil-Filled Cable 
(metric tons per kilometer) 


Total weight 21.3 15.0 
Lead 90.6 76 
Iron 4.3 2.5 
Conductor wire 2.5 1.6 


For loads between 20 and 60 kv. 
an inert gas pressure of two to four 
atmospheres is sufficient. Usually 
the gas is nitrogen. When new, a 
gas-filled cable has a somewhat lower 
breakdown strength under’ current 
surges than a new solid cable. but 
the gas-filled cable retains its initial 
breakdown strength and the solid cable 
does not. A major advantage over oil- 
filled cables is that no oil-feed sta- 
tions are needed along a gas-filled cable 
line. 


Digest from “Cables Filled With Com- 
pressed Gas," by E. Déorfel. Zeitschrift 
des Vereines deutacher Ingenieure 85, 463: 
1941. (Published in Germany.) 


METHYLCELLULOSE ADHESIVES 


RESTRICTIONS on use of edible starch 
for industrial purposes have accelerated 
the development of methylcellulose ad- 
hesives and emphasized their superior- 
ity over starches and dextrins. The 
water-soluble grades of methylcellulose 
are unfermentable, withstand heat and 
cold over a wide range and are effective 
emulsifying agents. Among their trade 
names are Tylose, Coloresin and 
Glutolin. They are useful in soapless 


detergents, knife glazes, pore fillers, 
emulsion and cream bases and ad- 
hesives. Because methylcellulose can 
be made into adhesives with low water 
content, hence with high adhesive 
power, it is especially useful in pastes 
for heavy wall coverings, in bdok- 
binding and in making cartons. Low 
water content is particularly impor- 
tant for machine-pasted cartons and 
for wall coverings or heavy wallpapers. 
The paste must not strike through, 
must not stretch the paper and must 
give strong adhesion. Methylcellulose 
solutions are also useful in thickeners, 
binders and sizes in a variety of in- 
dustrial applications. Nitrocellulose, 
long familiar in adhesives, also has a 
wide variety of uses but differs from 
methyleellulose in being compounded 
with organic solvents and plasticizers. 
Its range of uses is therefore some- 
what different. 


Digest from ‘“Methyleellulose Adhe- 
sives,” by Karl Miksch, Nitrocellulose 
12, 47-50, 1941. (Published in Ger- 
many.) 


NONFLAMMABLE TRANSFORMER OIL 


PyYRANOL, known in Europe as Clophen, 
is chlorinated diphenyl] alone or blended 
with trichlorobenzene. It is a chemi- 
cally inert oil with exceptionally high 
dielectric, constant and is much used 
in America for its advantages over 
mineral oil. Not being oxidizable it 
forms no acid sludge by oxidation. As 
a nonflammable liquid it is safe for 
use even in workshops where it is ex- 
posed to sparks or flame. This means 
economy as well as safety since no 
connecting cables are needed when the 
transformer can be placed exactly 
where needed. Spent Pyranol can be 
regenerated by drying and filtering. 
Its properties are compared with those 
of mineral oil in the table below. 


Digest from “Transformers With Non- 
flammable Insulating Liquid,” by _ C. 
Fitger, WVDI-Zeitschrift 85, 2938, 1941. 
(Published in Germany.) 


UTILIZING WOOD WASTE FOR FUEL 


AN IMPROVED furnace which burns wood 
waste at high efficiency with excep- 
tionally low maintenance costs has a 
shell and base of ordinary brick. The 
shell encloses an air chamber around 
the furnace proper, which is made of 
firebrick. The bottom, above the brick 
base, is refractory-lined. The center 
line of the fuel injection stream is 
well below the top of the back bridge, 
so that the impact of the fuel stream 
on the back bridge sets up a high 
degree of turbulence. Light wood 
waste particles are buoyed up by eddies 


Comparative Properties of Pyranol and Mineral Oil 


Property 

Density at 20 deg. C........ 
Pour point, deg. C............ 
Flash point. deg. C........... 
Ignition point, deg. C......... 

Breakdown strength. kv. percm..............- 
Dielectric constant at 20 deg. C.........6.0ee: 


*Approximate value 
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Pyranol for Pyranol for Mineral 
Condensers Transformers Oil 
1.56 1.56 0.87 
12* —40* —58 
220 120 155* 
Nonflammable |Nonflammable 185* 
2.5* 5* 
1.45 1.05 
up to 250 up to 250 up to 259 
4.8 4.5 a 
0.0001 0.0025* nearly 0 
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TRAYLOR 


kilns—coolers—dryers 


OST of America’s great chemical companies, as well 


as other 


“greats” in the process industries, use and 


approve Traylor Rotary Kilns, Coolers and Dryers because it 
But that is not all the reason. In 
THEIR businesses there can be no compromise with quality 
of product, and they have come to know that this is the cardinal 
principle of Traylor’s business also. So, in addition to profit- 
able operation, they know in advance that Traylor equipment 


pays them well to do so. 


is honestly built and trouble free. 


% You would do well by yourselves to “follow the leaders.” 


SEND FOR OUR BULLETIN 115 


YORK cITY 
State Bidg 


SALT LAKE CITY 


101 West Second South St 


8. C. EQUIPMENT CO., LTD. 
551 Howe St., Vancouver, B. C 


Export Department—104 Pear! 


uenos Aires. Santiago. Valparaiso, Ourto, 


12 


CHICA 


Go 
2051 One La Salle St., Bidg. 


RAYLOR 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA..U.SA 


OS ANGELES 
nester Williams Bidg. 


MAQUINARIA INTERNACIONAL, S. 


Av. Francisco 


R. 
Madero No. 17, Desp. 214, i” D.F 


MANILA MACH. & SUPPLY ge. » Inc. 
Manila & Baguio, P. 


St.. New York City. Foreign Sales Agencies: London, Lima, Paute, Janeiro, 


ntofagasta, San Juan, P. 
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SEATTLE 
6311—22nd Ave., N. E. 


condensation and 


and completely burned in the air; 
heavier particles fall to the firebars 
where a second air current is admitted 
through doors with adjustable louvres 
below the firebars. The firebars pre- 
sent a flat face perforated with closely 
spaced holes } in. in diameter at the 
top and 4 in. in diameter at the bottom 
of the bar. Combustion is completed 
within 15 ft. of the burner mouth and 
the generated gas is hot enough for 
steam generation in any type of boiler. 

An improved destructor for dispos- 
ing of surplus waste without heat re- 
covery has a general similarity in 
construction and materials to the 
furnace, but differs in having a spark 
extinguishing tank since there is no 
boiler to absorb the heat. This tank is 
18 ft. deep and contains water, with a 
gas seal formed by an inverted chan- 
nel section which dips into the water 
and carries the wall above it. 


Digest from “Furnaces for Burning 
Sawdust and Other Refuse Fuels,” by 
Fisher Deane Engineering Co. Ltd., 
Engineering 152, 226-7, 1941. 
lished in England.) 


ELECTRICALLY CONDUCTING GLASS 


Guiass which will conduct electricity 
at a current density of 0.5 to 0.7 amp. 
per sq. em. under a potential of 80 
volts per em. is obtained by incorporat- 
ing a large proportion of silver oxide 
(over 40 percent) in a. borosilicate 
glass. When a current is passed 
through such glass a dendritic pattern 
is formed by precipitation of metallie 
silver, a phenomenon not hitherto ob- 
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Time , Minutes 


Conductivity of glass (31.56 per- 
cent silver oxide) at 290 deg. C. 


served in electrolysis of glass. Con- 
ductivity of the glass increases as 
silver is precipitated. This is illus- 
trated by the conductivity curve for a 
glass containing 31.56 percent silver 
oxide, when current was passed through 
it at 290 deg. C. For the first half 
hour its conductivity increased, after 
which it remained nearly constant. 


Digest from “Electrical Conductivity 
of Borosilver Glasses,” by B. I. Markin, 
Journal of General Chemistry (USSR) 
11, 285-92, 1941. (Published in Russia.) 


HARDENING OF PHENOLIC RESINS 


NEARLY 30 years ago it was suggested 
that Bakelite is a quinone methide 
polymer, but not until recently was 
this astute surmise confirmed by ex- 
perimental evidence. It is correct as 
far as it goes, but is far short of ex- 
plaining all the mechanism of resinifi- 
cation. Resite formation, for example, 
is a highly involved complex of poly- 
polymerization 
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actions in which there is some hydro- 
genation and some dehydrogenation. 
A polymeric o-quinone methide with 
the structure: 


CHs 
x 
has been identified as an intermediate 
in the resinification of a _ phenol 
alcohol, namely 2-hydroxy-3, 5-dimethyl- 
benzyl aleohol. This helps to explain 
a number of hitherto obscure points in 
the resinification process, among them 


the sudden darkening of the product | 


which sometimes occurs in heating 
phenol-formaldehyde resins. The cause 
is now seen to be accumulation of con- 


jugated double bond systems in the | 


polymerized quinone methides. 


Digest from “Quinone Methides as In- 


termediates in Hardening of Phenol- | 


Formaldehyde Resins,” by Kurt Hul- 


tzsch, Berichte der deutschen chemi- | 


schen Gesellschaft 74, 898-904, 1941. 
(Published in Germany.) 


ALCOHOL FROM WASTE 
SULPHITE LIQUOR 


MANUFACTURE of alcohol from waste | 
sulphite liquor consists of the follow- | 
ing steps: (1) cooling the liquor to the | 


fermentation temperature of 27-28 deg. 
C.; (2) removal of SU, by strong aera- 
tion; (3) lowering acidity from a pH 
of about 2.5 to about 5-6; (4) addition 
of nutritive salt; (5) fermentation; 
(6) distillation of alcohol. 

In 1937, the Melle process (U.S. 
Patents 2,054,735 and 2,063,223) was 
first used for sulphite liquor fermenta- 


tion at the Attisholz pulp mill in | 


Switzerland. This method depends 
upon the separation of yeast cells from 
the wort immediately after the fer- 
mentation is over. This is done by 
means of a centrifugal separator, when 
the cells have not yet lost their activity. 
Yeast separated in this way is added 
to the fresh wort. In this process the 
yield of alcohol is increased by about 
28 percent and the time of fermentation 


is shortened by about 40 percent. | 
These factors also lower fixed capital | 


investment and cost of labor. 
Cost of one gallon of alcohol from 


sulphite liquor in Canada would | 
amount to about 20 cents, 60 percent of | 
which would be due to variable costs | 


such as steam, power, labor, chemicals, 
ete. The other 40 percent constitute 
the fixed costs, such as amortization 


and insurance. This price of 20 cents | 


per gal. can be lowered by selling 5-10 


percent of the yeast for baking pur- | 


poses or as a vitamin substance. Ae- 
cording to the author, Canada now 
produces about 1,400,000 tons of sul- 
phite pulp annually, which, with a 
yield of 20 gal. of alcohol per ton of 
pulp, could give about 28 million gal. 
of alcohol. 


| 
| 


Digest from “Alcohol from Waste Sul- | 


phite Liquor,” by Dr. M. Rosten, Pulp € 
Paper Magazine of Canada, August 1941. 
(Published in Canada.) 


CHEMICAL & METALLURGICAL ENGINEERING e DECEMBER 1941 ¢ 


MAYBE you know already what PQ Quality means 
to uninterrupted production because your plant is now using 
a PQ Silicate. But if you have never worked with PQ and are 
today studying a product or a process which might involve a 
soluble silicate, it is a good time to get acquainted. 


First, get fresh samples of silicate—samples of uniform quality 
that are based on high standards scrupulously watched. Our 
analysts go into partnership with the manufacturing crew on 
quality from raw materials through the plant to the shipping 
floor. All this is for just one purpose—that so far as PQ 
Silicate is concerned your plant results may be comparable 
to your laboratory experiments. 


Are you investigating a new product or process? Know how 
PQ Silicates can serve as adhesives, detergents, colloids, 
coagulating agents. In a recent issue* of our house organ 
Silicate P’s & Q’s no fewer than nine new patents were reviewed 
which specified a soluble silicate. *Copy on request 


PHILADELPHIA QUARTZ CO. 


Established 1831 General Offices and Laboratory : 125 S. Third Street, Philadelphia, Pa. 
Chicago Sales Office: Engineering Bldg. Sold in Canada by National Silicates Ltd., Toronto, Ont. 
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Here are brief facts on a few 
of the most widely used J-M 
Insulations. For full details, 
and for information on J-M 
Insulation Engineering Serv- 
ice, write Johns-Manville, 
22 E. 40th St., New York, N.Y. 


FOR STEAM LINES UP TO 600° F.— 
J-M 85% Magnesia Pipe Insulation. For. 
many years this material has been prov- 
ing its ability to maintain its high insulat- 
ing efficiency in service. It is the most 
widely used power-plant insulation. 


FOR STEAM LINES UP TO 700° F.— 
'J-M Asbesto-Sponge Felted Pipe Insula- 
tion is recommended where maximum | 
efficiency, salvage value and resistance 
to vibration and abuse are essential. 


FOR HIGH-PRESSURE SUPERHEATED 
STEAM LINES—J-M Superex Combina- 
tion Insulation, consisting of an inner 
layer of Superex high-temperature insu- 
lation and an ovter layer of J-M 85% 
Magnesia o: Asbesto-Sponge Felted. 
Combines unusual heat resistance and 
high insulating efficiency. 


FOR BOILER DRUMS, WATER WALLS, 
PEED-WATER HEATERS, TANKS, BREECH- 
INGS AND UP-TAKES—J-M 85% Mag- 
nesia Blocks for temperatures up to 600° F. 
Strong, durable, lastingly efficient. 


FOR COLD-WATER LINES—J-M Anti- 
Sweat Pipe Insulation—a cold-water pipe 
insulation designed to prevent condensa- 
tion ard damage from dripping. 


FOR REFRIGERATED SERVICE—)-M Rock 
Cork Sheets and Pipe Insulation—basi- 
cally mineral, Rock Cork cannot rot and 
will not harbor vermin or support mold. 
It is highly moisture-resistant and retains 
its unusually high insulating efficiency 
indefinitely. Widely used for refrigerated 
equipment and piping, air-conditioning 
ducts and cold-storage rooms. 


FOR FURNACE INSULATION—J-M 
Superex Blocks, for years the most widely 
used block insulation for temperatures up 
to 1900°F. Combines high heat resistance 
with low thermal conductivity. 

J-M Insulating Brick (3 types) and 
J-M Insulating Fire Brick (4 types) for 
temperatures up to 2600° F. Furnished in — 
all standard 9” shapes of the 2/4” and 
3” series, as well as in special shapes. 

Also j-M Sil-O-Cel C-3 Concrete, cast 
on the job from Sil-O-Cel C-3 aggregate 
and cement. Sets up into a strong, dur- 
able semi-refractory insulating concrete 
for temperatutes up to 1800° F. 
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Chemical Engineers’ Handbook 


CHEMICAL ENGINEERS’ HAND- 
BOOK. Second Edition. Edited by 
John H. Perry. Published by Me- 
Graw-Hill Book Co., New York, N. Y. 
3,029 pages. Price $10. 

Wir considerable impatience and curi- 

osity, chemical engineers have been 

waiting for the appearance of the re- 
vised edition of Perry’s Handbook. 

The book is now available, and all will 

be interested in the changes that have 

been made, especially as they reflect 
the progress of our profession. 
Following the precedent established 
in 1934, when the first edition ap- 
peared, Chem. & Met. presents here- 
with a symposium in which the various 
sections of the new edition are re- 
viewed separately. Although the new 


MATHEMATICAL TABLES AND WEIGHTS 
AND Measures (Section 1). By 
John H. Perry and W. 8. Calcott. 
Pages 1-131. MATHEMATICS (Sec- 
tion 2). By R. W. Dull, T. R. Run- 
ning, John H. Perry, P. W. Bridg- 
man, D. S. Davis and R. P. Gen- 
ereaux. Pages 133-265. PHYSICAL 
AND CHEMICAL Data (Section 3). 
By John H. Perry, N. A. Lange, F. 
D. Rossini, R. Wiebe, H. R. Arnold, 
M.S. Kharasch, E. T. Lessig, E. E. 
Reid, W. O. Stauffer, J. V. Vaughen 
and H. ©. Vernon. Pages 267-565. 
INDICATORS, QUALITATIVE ANALYSIS, 
CATALYSIS, ORGANIC CHEMISTRY 
(Section 4). By J. W. Stillman, H. 
S. Taylor and G. D. Graves. Pages 
567-609. PHYSICAL AND CHEMICAL 
PRINCIPLES (Section 5). By J. C. 
Elgin, J. H. Perry, F. D. Rossini 
and J. C. Whitwell. Pages 611-769. 


Reviewed by L. B. Pope 
Assistant Editor 
Chemical & Metallurgical Engineering. 


Att of the tables appearing in the 
first section of the original edition have 
been retained in the revision and a 
new table of wire and sheet metal 
gages has been added. Tables have 
been checked and recalculated where 


FLow or Fiutps (Section 6). By T. 
B. Drew and R. P. Genereaux. Pages 
771-946. Humipirication, DEHv- 
MIDIFICATION, AND COOLING TOWERS 
AND Spray Ponps. (Section 9). By 
W. G. Hillen and W. H. Carrier. 
Pages 1079-1118. 

Reviewed by J. H. Rushton, 
Professor of Chemical Engineering, 
University of Virginia. 

-THE SECTION on Flow of Fluids is an 
outstanding treatise on this subject. 
In addition to statement and discussion 
of theory the section is replete with 
useful and new data. Although there 
are only seven more pages in this sec- 
tion than in that of the first edition, 
there are many more data and several 
new subjects covered. This was made 
possible by a complete revision of the 
text, precise and concise writing, and 


edition has 29 sections, our symposium 
includes only 25. Section 30, “Patents 
and Patent Law” by E. J. Prindle, has 
heen dropped because of the many re- 
cent changes in patent law and the 
need for more space for relatively more 
important data and descriptions. No 
reviews for three sections were pre- 
pared because they have not been 
revised and their contents are the same 
as the first edition. These are (26) 
“Economie Factors in Chemical Plant 
Location,” (27) “Accounting and Cost 
Finding,” and (29) “Reports and Re- 
port Writing.” 

In spite of the omission of one section 
and the retaining of three unrevised, 
the book has increased impressively 
in size. There are more than 400 added 


necessary. The section will continue 
to be a handy reference source of con- 
version data, logarithms, trigonometric 
functions, reciprocals, and other nu- 
merical data for the chemical engineer’s 
needs. A number of tables have been 
rearranged for convenience, and the 
trigonometric functions have been re- 
vised to include logarithms, 

Concerning Section 2 Professor 
Hitcheock of the Massachusetts Insti- 
tute of Technology, wrote in 1934, “It 
is hard to conceive of any chemical 
engineering reader, whether student, 
teacher or engineer, who would fail to 
find these pages enlightening.” Arith- 
metic, geometry, trigonometry, analy- 
tical geometry, differential and integral 
calculus, dimensional analysis, graphs 
and alignment charts are all summar- 
ized. 

Most important of the new material 
in the third section is a table giving 
the physical and chemical properties 
of inorganic compounds. This table is 
now a companion of that giving the 
properties of organic compounds which 
has been completely revised. Another 
new table gives heat and free energies 
of formation of inorganic compounds. 


a better sequence and grouping of the 
material. 

The coverage of material is diverse 
and most complete. The topics covered 
are listed below, together with a few of 
the more important and noteworthy 
additions to the material of the first 
edition. Fluid Statics. Pressure 
Gages and Manometers. Fluids in Mo- 
tion: including all substances which 
flow; exclusion of much of the older 
data available in the “Critical Tables” 
(referred to in detail by page refer- 
ence); the use of grids in connection 
with viscosity alignment charts, mak- 
ing possible the inclusion of more data 
more accurately spotted; new charts 
for economic pipe diameter; flow of 
suspensions; convenient tabulation of 
data and formulas; considerable new 
data on flow through heat exchangers 
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pages in the new edition. The index, 
of course, is new and enlarged. Ade- 
quate cross-references insure rapid ref- 
erence to all parts of the new edition. 


A number of new salts have been added 
to the table of densities of aqueous 
solutions. The divisions giving vapor 
pressures, densities, specific heats and 
other data and constants, will continue 
to meet the tests of practicability. 

Contents of the fourth section, one 
of the shorter sections of the Hand- 
book, are indicated by its title. The 
four subjects are covered briefly but 
adequately for review and reference 
purposes. There is a new section on 
determination of hydrogenion concen- 
tration and in the organic chapter, 
there is a new listing of named re- 
actions. 

The section of chemical fundamen. 
tals, (Section 5), has been subjected 
to an extensive revision with a re- 
sulting increase of nearly 35 percent 
in the number of pages. The new 
material includes detailed treatment of 
phase equilibrium and solution, chap- 
ters on thermal chemistry and thermo- 
dynamics, technical calculations, and 
chemical reaction kinetics. Undoubtedly 
these subjects are among the chemical 
engineers’ most important tools and 
their treatment here has been commen- 
surate with their importance. 


and other equipment. Flow Measure- 
ments: emphasis on use and limitations 
of instruments; many additions of 
useful methods; orifice, nozzle, and 
Venturi material is simplified and con- 
densed although more data on gases and 
vapors are included; a very complete 
though brief, description of rotameter 
theory and use. Pipe and Fittings: 
data of former section condensed and 
reorganized into very convenient form; 
considerable new data especially on 
duriron, non-ferrous, non-metallic, and 
glass pipe and tubing. on heat ex- 
changer tubing, and on fittings. 

Section nine presents a discussion of 
some of the more important aspects of 
air conditioning, some psychrometric 
data and data on operation of equip- 
ment and controls. Data on cooling 
tower and spray pond operation are 


12—135 


| 
4 
df 
> 
| 
| 
} 


KS - REG. U & PAT. OFF. 


~THREDOLETS 


How to Make Leakproof 
Branch Pipe Connections 


Select the position of the outlet. Rub the 

WeldOlet or ThredOlet over the pipe 

several times at about the position of the 
outlet to remove scale and dirt and then 
mark center lines. The fitting is then tacked 
into position. 


When the outlet of the WeldOlet or 
ThredOlet exceeds 2’, weld the fitting 
to the main pipe and then remove the 

button—in two sections as illustrated. On 

fittings where the outlet is smaller than 2” 

or under unusual conditions on the larger 

sizes, the fitting should be used as a templet 
and the hole cut in the main pipe first. 


The branch pipe is then firmly tacked to 

5 ine outlet of the WeldOlet which is 
beveled at an angle of 45°. To com- 
lete the junction, it is only necessary to 
Sonat the end of the branch pipe at 45° and 
weld it into place. When using ThredOlets, 
the threaded pipe is screwed into position, or 
if Socket-End WeldOlets are used, the branch 
pipe is slipped into the fitting and an ordinary 
weld made around the top of the fitting. 


in6 Easy Steps 


places to insure its desired position. 

No clamps are necessary. Then weld, 
following and filling in the = along the 
base of the fitting. This assures a junction of 
full pipe strength. 


? Tacking is done in a sufficient number of 


button removed, the 
inside of the joint is in full view for 
inspection. Interior inspection is impossible 
with welded pipe-to-pipe intersections, 
welding tees, saddles, etc. Icicles, scale 
and excess welding metal are eliminated 
when WeldOlets or ThredOlets are used. 
They are removed with the button. 


After the fitting is installed on the main 
4 pipe and the 


The job is then complete. Note the 
6 trim, mechanical appearance. WeldO- 

lets and ThredOlets form clean, un- 
obstructed branch connections. Their funnel- 
shaped intake aperture reduces turbulence 
and friction. No templets are required, 
nor is it necessary to do complicated 
cutting and forming. 


WeldOlets and ThredOlets are made of drop forged steel in size-to-size and reducing sizes 
for all standard pipe sizes. They are recommended for all commonly used pressures and 
temperatures on all types of piping installations. They can also be furnished in Monel, 
Everdur, Toncan Iron, etc. to meet special conditions. Write today for complete catalog 
telling the full story of all their advantages and the savings possible. 


BONNEY FORGE & TOOL WORKS 
Forged Fittings Division - Allentown, Pa. Zagume 
d by the Makers of 
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rial is presented on unit air condition- 
ers and various methods of dehumidifi- 
cation. 

The new form of the Carrier Psychro- 
metric Chart is used, but unfortunately 
there is not a clear cut distinction 
made as to why “sigma heat content” 
is used in the charts, whereas total! 
heat (enthalpy) data are given in the 
psychrometric table. No data or the 
ory are included for extension of 
psychrometriec principles to air-non 
aqueous vapor mixtures. Such data 
are likewise missing from the section 
on Drying, although the fundamental 
vapor pressure and thermodynamic 
data are present elsewhere in the Hand- 
book for calculating the weight-tem- 
perature relations involved. 

Data are given in the form of charts 
for equilibrium moisture contents of a 
large number of industrial products. 
The comfort chart used as a guide in 
air conditioning is given. Overall cost 
data for equipment and its operation 
are of interest. Weather data for many 
parts of the United States and other 
countries are useful for air condition- 
ing and water cooling, and also for 
general information. 


Heat TRANSMISSION (Section 7). By 
William H. McAdams, A. P. Colburn 
and H. C. Hottel. Pages 947-1029. 
EVAPORATION (Section 8). By W. 
L. Badger. Pages 1031-1078. Dry- 
ING (Section 13). By P. K. Sher- 
wood. Pages 1479-1525. 

Reviewed by 0. A. Hougen 
Professor of Chemical Engineering 
University of Wisconsin 
THE FOLLOWING additions and improve- 
ments to the first edition have been 
incorporated in section seven: The 
tabulated data seem to be in agreement 
with recent experimental results and 
with Marks’ 1941 Handbook. Greatly 
needed equations on the thermal con- 
ductivity of liquids and solutions have 
been added. New graphs are provided 
for calculating mean temperature dif- 
ferences in multi-pass heat exchangers. 
The Dittus-Boelter equation has been 
replaced by the Colburn equation for 
heat transmission through turbulent 
fluids inside and outside of tubes and 
over plane surfaces. A _ generalized 
plot of the dimensionless groups 
against the appropriate Reynolds num- 
ber appears. The section on stream- 
line flow includes the equations of 
Sieder and Tate. Equations for flow 
through liquid layers on wetted walls 
and tubes flowing by gravity in both 
streamline and turbulent motion are 
given. (The effect of surface tension 
has been neglected.) A method of caleu- 
lating heat transfer in condensation 
from non-condensible gases has been 
included. Heat transfer in evaporator 
tubes for submerged, natural convec- 
tion and forced convection is discussed. 
A useful table on costs of heat ex- 
changers based upon performance has 
been added. The discussion on angle 
and emissivity factors in radiation has 
been rewritten. New data on the 
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pear. Calculations of the transfer of 
heat in radiant chambers are applied to 
the heating of billets, petroleum, and 
boiler tubes. 

Unfortunately, the authors did not 
incorporate the important graphs of 
Newman giving average temperatures 
in heating and cooling bodies of vari- 
ous shapes and sizes. 

Finned heaters have attained a 
prominence far beyond the scanty at- 
tention given to them in this section. 
A coprelation of heat transmission 
data on finned surfaces should be made 
available to students and engineers. 
Most such data are now tied up by 
manufacturers of such equipment. 

Section eight on evaporation is sub- 
stantially the same as in the first 
edition. 

The author of section 13 has con- 
cisely condensed the significant the- 
ories of drying and included the new 
types of dryers and recent improve- 
ments in mechanical features. The 
sections dealing with spray dryers, 
drum dryers, pan dryers, and vacuum 
tray dryers have been rewritten and 
brought up to date. The discussion on 
continuous screen drying is new and 
timely. The Roto-Louvre and vertical 
turbo dryers are new. The author 


points out the economy effected by 
recirculation of air after its dehumidi- 
fication in a lithium chloride absorp- 
tion system. In experimental data, the 
significant work of Shepherd, Hadlock, 
and Brewer on drying rates during the 
constant rate period is presented. 

A few omissions are to be noted, al- 
though space limitations in a hand- 
book perhaps made these necessary. 
High speed dryers for continuous 
sheets have displaced can dryers in 
many cases. The new multi-pass air- 
lay and high speed tenter dryers are 
of the former type. The method of 
preforming solids for through circula- 
tion drying deserves more space. The 
correction term for heat conduction 
throtgh non-evaporating surfaces with 
an example might have well accom- 
panied the Shepherd, Hadlock, and 
Brewer diagrams. 

In the theoretical discussion the 
author would have given better guid- 
ance by mentioning the important 
effects of capillarity and gravity in 
influencing moisture gradients instead 
of stressing diffusion laws which rarely 
apply. 

The drying of liquids is not men- 
tioned. Nothing has been added to the 
section on the drying of gases. 


Gas ABSORPTION AND SOLVENT EXTRAC- 
TION (Section 10). By EF. M. Baker, 
Charles R. Harte, Jr. and J. C. Elgin. 
Pages 1119-1268. ApsorPTION (Sec- 
tion 11). By C. L. Mantell. Pages 
1269-1336. DISTILLATION AND SUB- 
LIMATION (Section 12). By James 
S. Carey and J. F. C. Gartshore. 
Pages 1337-1478. 

Reviewed by Allen P. Colburn 
Professor of Chemical Engineering 
University of Delaware 
THE section of gas absorption by Baker 
& Harte is almost doubled in size over 
the previous edition owing to a con- 
siderable expansion of the theoretical 
treatment and to an inclusion of many 
new data from the literature. The 
methods of calculation of tower height 
cover precise integration procedures as 
well as convenient approximate equa- 
tion and plot. Throughout, absorption 
coefficients and values of HTU are 
given parallel treatment which insures 
convenience in use. The rate data in- 
clude separate gas and liquid film 
transfer values as well zs overall re- 
sults, and plots are provided for the 
latest correlations on flooding veloci- 
ties. The material on packed columns 
is the most complete compilation made 
to date; the less important case of 

plate columns is treated briefly. 

A most welcome addition to the new 
Perry is a generous section on solvent 
extraction by one of the chief investi- 
gators in this field, Dr. Elgin. Valuable 
features include an extensive bibli- 
ography, equilibrium data and the 
application of ternary diagrams, design 
procedures for extraction systems such 
as single and multiple contact, mul- 
tiple counter-current and continuous 
counter-current contacts, and the use 
of reflux and, finally, literature data 
on transfer rates and limiting flows in 
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spray and packed towers. The theoret- 
ical treatment for continuous counter- 
current contacts is analagous to that in 
the absorption section; indeed, some of 
the equations and plots are identical, 
thus unifying the working knowledge 
in these fields. This section will be of 
great use to all interested in this field: 
naturally, it will be of greatest use to 
those having some familiarity with its 
operation, because, apparently due to 
limited space, numerical examples and 
information of practical design and 
operation are less detailed than the 
novice could wish. 

The section on adsorption by C. L. 
Mantell has been increased about 25 
percent in volume and the new infor- 
mation is perhaps the most valuable 
portion of the treatment. The discus- 
sion of fuller’s earth, the most im- 
portant in terms of tonnage of the 
industrial adsorbents, has been intensi- 
fied and specific examples of operation 
in the petroleum industry are given. 
The important new uses of alumina 
and bauxite in the petroleum industry 
are discussed. A wealth of data is 
collected in one table (Page 1312), on 
the properties and application of the 
solid adsorbent when applied to gases 
—activated carbon, activated alumina 
and silica gel. The heavy tonnage 
application of carbon for adsorption 
from solutions with particular refer- 
ence to water treatment has _ been 
markedly expanded. Other new data 
are given for activated alumina and 
silica gel, particularly as applied to 
gas drying, and for bauxite and mag- 
nesium which are growing in industrial 
importance. 

The distillation section by J. S. 
Carey continues to present a _ precise 
review of up-to-date methods of cal- 


. “Best Well Ever Installed” 
Said Clintonville, Wisconsin 


1000.000 


EVER in its history had 

Clintonville, Wisconsin 
been able to obtain more 
than 250 gallons of water 
per minute from any of a 
number of their wells. The 
city was growing and the 
need for a larger supply of water was 
becoming urgent. Layne Hydrologists 
made a survey, a contract was closed and 
the result is a well producing 1400 gallons 
per minute. or over 2,000,000 gallons per 
day. Thus again Layne has been outstand- 
ing in success where others have failed. 


Layne installed their famous gravel wall 
well—a type of installation that size for 
size and depth for depth usually doubles 
and often quadruples the amount of water 
produced from a given formation. They 
differ materially from the so called “gravel 
packed” well and are the most efficient 
known. 


Layne can develop a new, larger and 
more economical well water supply for 
you. They can do the work promptly. thus 
expediting your expansion and production 
plans. Why not ask Layne to give you 
further details. For literature, address 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


are 
Affi lia ted Companies 


.New Y¥ 
Layne-Northwest Company......Milwaukee, Wis. 
Layne-Ohio Company.............. Columbus, Onto 
Layne-Texas C as Texas. 
Layne-Western Company......... Kansas City, Me. 
Layne-Western Co. of Minn... Minneapolis, Minn, 
Layne-Bowler 
international Water Supply, Ltd. London, Oni. 
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Layne-Arkansas Company.......... Stuttgart, Ark. 
Layne-Atiantic Company ............. Norfolk, Va. 4 
Layne-Centrai Co.. Tenn. 
Layne-Northern Company Mishawaka, ind. 
Layne-Louisiana Company Lake Chartes, La. 
| 


convey viscous 
and solid materials 
in a liquid state from 
one point to another 


Through this double-walled construc- 
tion of one pipe within another, hot oil, 
steam or hot water may be circulated 
in the annular jacket space, and the ma- 
terial conveyed in a liquid state without 
danger of one leaking into the other. 


These jacketed pipes and fittings neces- 
sarily have to be heavy, rugged and of 
highest quality. They are made care- 
fully and individually of the best mate- 
rials obtainable and are subjected to 
thorough high pressure tests. 


Parks-Cramer Jacketed 
Pipes come in sizes 
Ge 
and 4”— inside 
dimensions. 
Jacketed fit- 
tings in corre- 
sponding sizes 
include: two 
and three-way 
Plug Cocks, 
Tees, 90° and 


45° Elbows, Crosses, Expansion Joints and Relief 
Valves 


Jacketed 3-Way Plug Cock 


Modernize your present system for 
savings and improved perform- 
ance. Write for information and 
literature. Bulletin 536 will be 
mailed on request. 
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culation of the simpler types of distil- 
lation problems. That new information 
will make the treatment of great value 
both to practicing engineers and to 
advanced students. Perhaps the major 
additions are for hydrocarbon distilla- 
tion, such as methods of predicting 
thermal properties based on the Wat- 
son and Nelson “Characterization Fac- 
tor,” valuable plots of vaporization 
equilibrium constant (K values) for 
hydrocarbons from methane to octane 
and for eight different pressttres be- 
tween 3 and 30 atmospheres, and a 
detailed treatment of multi-component 
distillation with a complete numerical 
example. In regard to the last infor- 
mation, this reviewer would like to 
have seen some of the simpler approxi- 
mate methods included. Other new 
compilations of interest include data 
on plate efficiency, entrainment, allow- 
able vapor velocities, pressure drops, 
and liquid flow. Some information is 
given on distillation in packed towers 
but this is not related to the latest 
diffusional theory, which has crystal- 
lized only in the last few months and 
was not available for use in this edi- 
tion of Perry. 

A brief treatment of sublimation by 
J. F. C. Gartshore provides for the 
first time, a method of approach to, 
together with some practical informa- 
tion on, this relatively little under- 
stood operation. Undoubtedly, in a 
later edition, this section will be en- 
larged somewhat commensurate with 
the use of this operation in industry. 


MIXING OF MATERIAL (Including Gases, 
Liquids, Pastes, Plastics, and Solids) 
(Section 14). By K. 8S. Valentine 
and Gordon MacLean. Pages 1527- 
1582. MECHANICAL SEPARATIONS 
(Section 15). By Anthony Anable, 
D. F. Irvin, H. W. Bellas, K. H. 
Donaldson, C. P. Cabell, J. L. Gillson, 
R. Ammon, J. W. Stillman, W. L. 
McCabe, A. E. Flowers, Evald Ander- 
son, OC. BE. Lapple and O. C. Ralston. 
Pages 1583-1884. CRUSHING, GRIND- 
ING, PULVERIZING, AND OTHER METH- 
ops OF COMMINUTION (Section 16). 
By S. B. Kanowitz, A. P. Colburn, R. 
V. Kleinschmidt, H. G. Houghton, S. 
L. Godshalk, L. H. Bailey and D. J. 
Van Marle. Pages 1885-2007. Ma- 
TERIALS OF CONSTRUCTION (Section 
18). By James A. Lee, W. 8. Calcott, 
A. F. Benning, H. L. Maxwell and F. 
L. Whitney, Jr. Pages 2091-2166. 

Reviewed by Lincoln T. Work 
Director of Research and Development 
Metal and Thermit Corp. 

New York, N. Y. 


MIXING OF MATERIAL continues the 
high standard shown in the first edi- 
tion. In addition to the same general 
outline, new sections have been pre- 
sented on heat transfer in mixers and 
on the transfer of mixing from the 
laboratory to the plant—both problems 
of some importance about which little 
was known several years ago. The 
section starts with a study of funda- 
mentals and practical objectives of 
mixing. Devices are discussed under 
the headings: Flow Mixers, Paddle or 
Arm Mixers, Propeller Mixers, Turbine 
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Mixers, and Miscellaneous, with an 
additional section on tumbling mixers 
included. Alignment charts and tables 
of examples assist in the practical 
application of these devices. 

Mechanical separations have been 
covered more extensively than in the 
first edition. Besides the seven authors 
in the first edition, six others have 
been added, and the scope of the sub- 
ject matter has been enlarged. “Classi- 
fications,” covered by Anthony Anable, 
has been expanded to include material 
on the Hardinge classifier, circulating 
load limits, and closed-circuit grinding. 
This section covers draining, washing, 
and closed-circuit cement grinding, in- 
cluding the examples before mentioned. 
“Sedimentation,” also by Anable, cov- 
ers continuous thickening and con- 
tinuous counter-current decantation 
and includes additional material on 
newer Dorr and Hardinge equipment. 
“Filtration,” presented by Donald F. 
Irvin, contains a section on the theory 
of filtration, by Hugh Bellas, in which 
there is a more extended mathematical 
treatment than in the first edition. 
Filter mediums and filtration leaf tests 
and filter aids are discussed briefly, 
types of filters are described and illus- 
trated quite extensively, and the sec- 
tion has been definitely brought up to 
date. Operations involving filtration 
are discussed, with illustrations as to 
filter types and general conditions of 
operation. Special points in filter 
auxiliaries are mentioned briefly. 

Another major section entitled “Mis- 
cellaneous Methods of Sizing and Con- 
centration of Materials” is further 
divided into sections. In this, Kenneth 
H. Donaldson presents screening with 
a treatment of definitions, and screen- 
ing methods. A section on industrial 
sereens, by C. P. Cabell, presents de- 
scriptions, illustrations, and data on 
such equipment. This portion closes 
with a treatment of sieve testing and 
tables of sieve standards. “Jigging,” 
“Tabling,” and “Elutriation” are pre- 
sented by K. H. Donaldson and J. L. 
Gillson. “Agglomeration Tabling” is 
presented by O. C. Ralston. “Magnetic 
Separation,” “Froth Flotation,” and 
“Air Electrostatic Methods of Concen- 
tration” are presented by J. L. Gillson. 
Concentration of ores by sink and float 
methods is described by Robert Ammon. 
All of the electrostatic and sink and 
float methods constitute new sections. 
There has been an addition of exten- 
sive bibliography in the section on 
flotation. 

The next major section, “Sampling,” 
by J. W. Stillman, has been but little 
changed since the first edition—an in- 
dication that there has been little 
change in the status in this field. The 
section on crystallization, presented by 
Warren L. McCabe, contains a more 
extended treatment of theory than did 
the first edition. Considerations of heat 
crystal formation and fractional crys- 
tallization are expanded. Crystal for- 
mation, geometry of crystal growth, 
and crystal growth are treated at 
some length. Crystal apparatus is 
described extensively and there is a 
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Here is Chemical Equipment 
whose corrosion resistance does 
not depend on merely a sur- 
face lining... HAVEG is cor- 
rosion resistant throughout 
its entire mass. HAVEG is a 
strong, tough and durable 
molded plastic... impervious to 
rapid temperature changes... 
unaffected by temperatures up 
to 265° F. It is being suc- 
cessfully used in acetic acid 
service ... hydrochloric... 
hydrofluoric... sulphuric up 


to 50% concentration. 


Available as PIPING... 
VALVES ... FITTINGS... 
FUME DUCT... TANKS... 
TOWERS...seamless one 
piece units as large as 9 
diameter and high. 


HAVEG equipment and pip- 
is available in a wide 
range of standard sizes ... 
completely described in bul- 


Send for your 


HAVEG Corp. 


NEWARK, DELAWARE 


considerable increase in material over 
the previous edition. New cost data 
are presented and a large table has 
been added on the heats of solution of 
inorganic and organic compounds. 
“Centrifuges,” presented by A. B. 
Flowers, covers theory and accessory 
apparatus, processing and preparation, 
machine operating features, energy and 
power requirements, relation of size, 
driving power, and cost; and, in this, 
equipment and applications have been 
brought up to date without much en- 
largement over the first edition. “Sep- 
aration of Dusts and Mists,” by the 
late Evald Anderson, presents enlarged 
and modernized theory and diversity 
of apparatus and equipment, including 
cyclones, scrubbers, and several types 
of electrical precipitation. Under this 
main heading, C. E. Lapple describes 
air filters and offers a table showing 
comparative air filter characteristics. 
The section on crushing, grinding, 
pulverizing, and other methods of 
comminution, in this edition, is pre- 
sented by a number of writers. S. B. 
Kanowitz has covered crushing, grind- 
ing, and pulverizing in general, follow- 
ing the outline of the first edition. 
Material has been brought up to date, 
and the micronizer has been added as 
a new type of device developed in the 
interval since the first edition. There 
are extensive data on apparatus and 
its performance, as well as data on 


cost. Grindability has been included, 


and more extensive consideration has 
been given to sub-sieve sizes. “Other 
Methods of Comminution” intro- 
duced by Allan P. Colburn, and the 
theory of dispersion of liquid droplets 
is discussed briefly by R. V. Klein- 
schmidt. H. G. Haughton describes a 
range of types of spray nozzles and 
gas atomizing nozzles, as well as their 
effect upon drop size and their appli- 
cations. Spray painting is discussed by 
S. L. Godshalk; granulation, by Law- 
rence L. Bailey; flaking, by G. Van 
Marle; and the production and appli- 
cation of metal powders, by A. P. 
Colburn. The enlargement to include 
equivalents to the mechanical reduction 
process definitely broadens the section, 
but the new material in the main 
covers fields not so well developed as 
the mechanical field. 

The revised section on materials of 
construction, presented in the first 
edition by W. S. Calcott and James A. 
Lee, has additionally as authors A. F. 
Benning, H. L. Maxwell, and F. L. 
Whiting, Jr. The section has _ been 
materially enlarged. The very valuable 
tables on properties have been ex- 
panded for the metals, and consider- 
able new material is offered in the 
known metal field. The section is well 
balanced and furnishes in concise form 
the data on materials of interest to the 
chemical engineer. 


MEASUREMENT AND CONTROL OF PROC- 
ESS VARIABLES (Section 17). By H. 
L. Young, T. R. Olive and H. 8. 
Winnicki. Pages 2009-2090. Hieu- 
PRESSURE TECHNIQUE (Section 19). 
By Hood Worthington. Pages 2167-— 
2192. 

Reviewed by Dr. S. J. Bugbee 
Morgantown, W. Va. 


IN CONTRAST with the marked increase 
in the application of instrumentation 
in the measurement and control of 
process variables during the period 
since the first edition of this section 
appeared, there has been but slight 
modification of the original text in 
the revised edition. The information 
compressed into the scant eighty pages 
is none the less comprehensive, and 
still serves as an excellent general 
introduction to the field of industrial 
instrumentation. 

The general arrangement of the sub- 
ject matter still seems rather illogical 
and unfortunately haphazard to this 
reviewer. Closer collaboration between 
the compilers of this and the section 
on “Flow of Fluids” would have per- 
mitted the elimination of a considerable 
amount of duplication, and the space 
thus saved might well have been 
allotted to specific data such as dis- 
charge coefficients for thin plate orifices 
in tabular rather than graphic form. 

An attempt has been made to clarify 
the classification of controller types, 
but the grouping into but two classes, 
“on-off” and “proportional throttling,” 
on page 2016 is inconsistent with later 
detailed description of an important 
third class, the “floating” controllers, 
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examples of which are given on page 
2034. The classifier evidently was 
primarily concerned with pneumatic 
controllers, but while pneumatic con- 
trol systems are very generally ap- 
plicable, other controlling means are 
available and may not be passed over 
lightly. From a purely theoretical 
standpoint, the actuating means is 
unimportant and the control action 
may be considered abstractly. No 
mention is made of complex control 
systems in which control of one vari- 
able is effected by the combined action 
of two or more regulators, as for ex- 
ample in the Bailey three-element feed 
water control, or in the Foxboro 
“Stabilset” system. 

May this reviewer enter his humble 
plea for larger pages, larger graphs, 
and thinner volumes when a _ third 
edition is contemplated. 

Although the text of Section 19 has 
been carefully reviewed and in some 
parts rewritten, not much has been 
added in the way of new material, but 
this is understandable as explained in 
the author’s introduction. The infor- 
mation contained in the section can 
obviously be but little more than a 
general guide in the method of attack 
of a problem in high pressure design 
It is to be regretted that specific ex: 
amples of proven designs cannot be 
given in complete detail. 

This reviewer finds no mention of 
one or two of the more recent innova- 
tions in high pressure technique, such 
as the construction of reaction vessels 
with laminated walls, the use of elec- 
tric induction heating of reaction 
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vessels, or the design of high pressure 
vessels so that the inner surface is 
under high compressive stress at 
normal pressure and at operating 
pressures only slightly in tension. 


MOVEMENT AND STORAGE OF MATERIAL 
(Section 20). By G. L. Montgomery, 
G. A. Prochazka and R. W. Lahey. 


Pages 2193-2322. Power GENERA- 
TION AND MECHANICAL POWER TRANS- 


MISSION (Section 22). By A. D. 

Blake, R. B. Purdy and W. Staniar. 

Pages 2431-2524. 

Reviewed by P. W. Swain 
Editor of Power 

As A mechanical engineer concerned 
with the power and steam problems of 
all industry, it has been my privilege 
to inspect almost every conceivable 
type of industrial plant—plants mak- 
ing everything from safety pins to 
locomotives. All, without exception, 
have their problems of moving and 
storing materials (raw, half finished 
and finished). When these journeys 
take me through process plants (chem- 
icals, foods, oil refining, paper, etc.) I 
find examples of every conveying and 
storing device found in industry in 
general—and, in addition, many 
strange devices or strange modifications 
of familiar devices. 

The reason is obvious. Above all 
others, the process or chemical engi- 
neer deals with materials that must 
be handled “with gloves” to protect 
the materials themselves, the convey- 
ing or storing equipment, the plant or 
the personnel. Food and similar prod- 
ucts must be protected from outside 
contamination, highly volatile materi- 
als from evaporation. Hot and cold 
materials must often be kept hot or 
cold during transportation or storage. 
Many liquids, gases and vapors offer 
an explosion or poison hazard. Above 
all, the products handled are often 
highly corrosive. 

It is therefore obvious that the 
process engineer requires a great fund 
of practical information on the trans- 
portation and storage of all kinds of 
materials under all kinds of conditions. 
This section recognizes and meets the 
need in 129 pages of concise practical 
information. It is much larger than 
in the 1934 edition and includes brand 
new chapters on “Feeders and Feeding 
Mechanisms” and on “Bulk Packaging 
Equipment.” 

These will be of great value, but not 
more so than the extensive discussions 
of the handling of solids by conveyors, 
trucks, hoists and cranes; of liquids 
by centrifugal, rotary and piston pumps 
and by special displacement devices; 


. of gases and vapors by fans, blowers 


and compressors. 

Perhaps the most interesting and 
valuable feature of all is the twelve- 
page tabulation of the usual methods 
of handling solids in various states, 
various quantities and various direc- 
tions, both continuously and intermit- 
tently. 

To sum up, section 20 is an adequate 
presentation of the movement and 
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FULLER ROTARY COMPRESSORS 


BUILT FOR 


TROUBLE-FREE 
OPERATION 


Rush! Rush! Rush! More speed all along the line. That’s 
the cry today. But speed is not enough . . . equipment must 
be able to stand up under the most severe operating conditions 
. . . service must not be interrupted. Breakdowns—delays— 


time out—all mean loss of vital production and money out 
of pocket. 


With this thought uppermost, only the best of materials 
and workmanship go into the makeup of Fuller Rotary Com- 
pressors. They’re built for trouble-free operation and perform- 
ance records prove them to bejust that. When, after long, gruel- 
ling operating periods, inspection and check-up is desired, 
the machine design permits doing this quickly and easily. 


| 
| ; Direct drive 
Easy to operate 
Low maintenance 


Simple foundations 

No bearing take-up 

Small space required 

No air-line pulsations 
Parts readily accessible 
Sturdy yet light in weight 


Blades automatically com- 
pensate for wear 


No valves to leak or seats 
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ated 


Maintained capacities for 
the life of the machine 

No multiplicity of parts 
requiring frequent atten- 
tion and replacement. 
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for capacities to 1800 C. F. 
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storage of materials from the angle of 
the chemical engineer. 

On the whole, the section dealing 
with power generation is well adapted 
to the needs of the process engineer 
who has not specialized on the power 
end and who requires a clear picture 
of its practical fundamentals. It ex- 
plains steam pressures and tempera- 
tures, presents a convenient condensa- 
tion of the Keenan and Keyes steam 
tables, discusses boiler rating and 
efficiency, waste-heat boilers, furnaces, 
economizers, air preheaters, draft fans, 
pulverized coal, stokers, oil firing, 
steam engines and turbines, diesel 
engines, water power, heat balance, 
power piping, auxiliaries, power costs. 

The power generation chapter could 
have been improved by a modern shift 
of emphasis in several places: for 
chemical readers more space could well 
have been devoted to feed-water treat- 
ment, and less to compound and Corliss 
engines which are rarely installed 
today. 

Process engineers should read the 
section on “heat balance,” because mil- 
lions of dollars will be saved in the 
process industries when the process 
engineers work more closely with their 
power engineers to attain a good heat 
balance. This involves boiler pressure, 
process pressure, correct use of bled 
and exhaust steam, etc. 

Mr. Staniar, author of the chapter 
on Mechanical Power Transmission, is 
a well known authority on the subject 
and he presents a good summary in 
30 pages. Subjects covered include 
leather belting, rubber and canvas 
belting, pulleys, gearing, bearings, 
shafting, variable speed mechanisms, 
short center drives, chain drives, lubri- 
cation, high starting torque. The sec- 
tion includes formulas and tables for 
power, speed, etc. A serious defect of 
the chapter is its lack of attention to 
the vee belt, now an important mode 
of power transmission. 


FuELs (Section 21). By H. A. Curtis, 
H. M. Wier, W. A. Myers and W. J. 
Huff. Pages 2323-2430. ReEeFRIGERA- 
TION (Section 23). By H. C. Duus 
and L. H. Morrison. Pages 2525— 
2638. SAFETY AND FIRE PROTECTION 
(Section 28). By H. L. Miner, T. V. 
Tilden and G@. 8S. Miller. Pages 
2873-2950. 

Reviewed by Crosby Fieid 
Engineer and Executive 
Brooklyn, N. Y. 


DvE To the multiplication during recent 
years of organizations for the col- 
lection and dissemination of techno- 
logical information, as well as the 
spread of technically trained men into 
new and rapidly expanding industries, 
those abbreviated encyclopediae form- 
erly called “Pocket Books,” presently 
called Handbooks, have been growing 
larger, edition by edition. The second 
edition of the Chemical Engineers’ 
Handbook has reached a record in size 
for a single volume, and raises the 
question as to whether the name and 
form of a single volume handbook may 


& METALLURGICAL ENGINEERING 


profitably be expanded any larger. 


ev 
la 
= ni 
? re 
hi 
al 
vi 
m 
ti 
a 
a 
| 
q' 
it 
| sl 
ti 
| is 
| a 
‘ 
| i 
b 
| f 
f 
| — rr 
> 3 
| 
te = 
; PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS | 
142—12 


Close examination of the book, how- 
ever, makes one marvel, not at the 
largeness of the volume, but how even 
ninety authorities under the able di- 
rection of Dr. Perry, aided by two 
hundred leading chemical engineers, 
and the sixteen members of the Ad- 
visory Board, could have crammed so 
many data and other useful informa- 
tion into so small a space! It has been 
a monumental task, and superbly 
accomplished. 

It amply fulfills the principal re- 
quirements of a handbook, which are, 
in this reviewer’s opinion, to provide 
sufficient data on any problem a prac- 
titioner of that branch of engineering 
is likely to meet to enable him to make 
a quick and approximate solution, with 
references to sources for further study 
if and when such further study should 
become necessary; to be a textbook on 
fundamentals of engineering for re- 
freshment of the memory of the engi- 
neer in fields not by him worked daily; 
to summarize recent advances in tech- 
nology and make them available to and 
readily understood by the technical 
worker too hard pressed to follow 
more lines than those actually con- 
tributing to his daily bread. 

The arrangement of the sections, 
with a table of contents and authors, 
notes at the beginning of each section, 
copious references, many excellent illus- 
trations, a seventy-paged index, pleas- 
ing format with type easy to read, ali 
help to make the volume most useful. 
The mechanical routine of editing and 
proofreading has also been performed 
conscientiously, for few, if any, errata 
have been found. 

As against the foregoing, the things 
found on which to base a criticism are 
pitifully few—omitting of course the 
fact that some one’s pet theory may 


not be completely accepted or evalu- | 


ated as highly as one would wish! 
Perhaps the first to strike the eye 
in sections here under discussion is the 
lack of uniformity in units. The Burn- 
ing of Fuels and the practice of the 
Art of Refrigeration are usually con- 
trolled by those familiar with the Btu. 
and the deg. F. How exasperating it 
is, therefore, to find confusion in the 
tables given. The heat contents are 


furates 


FURFURAL 


FURFURYL ALCOHOL 


TETRAHYDROFURFURYL 
ALCOHOL 


HYDROFURAMIDE 


given in Btu. per lb.; in the chapter | 


on Solid Fuels the temperatures are 


given in deg. C; the chapter on Liquid | 


Fuels reverts to deg. F; that on gases 
is hack to deg. C, except in a few 
tables where, (God bless the writer) 
both given! In the section on 
Refrigeration most of the tables are 
in deg. F, but that on freezing mix- 
tures in deg C, and by the way, just 
what were the temperatures in the 
table of Cooling Mixtures? 


are 


‘There are very few statements that 
“pass the buck” back to the reader, 
like the one on p. 2325 where he is 
advised not to pile, (coal) too high, 
with no mention of what “too high” 
is; also on p. 2612 “slightly alkaline” 
brine is mentioned whereas the limits 
for corrosion prevention are quite nar- 
row and should be given as 7.5 to 8.0 
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AVAILABLE in cans, drums, drum-carloads 
and tank cars, manufacturers requiring an 
aldehyde or selective solvent in their chemical 
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Fu rfural 


For your convenience they are set down 
here:— 


Boiling range (99%)....... 157—167°C. 

Specific gravity (20/20).... 1.161 

Flash point (open cup)..... 56°C. 

Water solubility at 20°C.... 8.3% 
rere Light straw to amber 


Furfural enjoys wide application as a selective 
solvent for separation of color, odorous com- 
pounds, or unwanted constituents in petroleum 
hydrocarbons and rosin. Abrasive wheel 
manufacturers find it fills a real need as a 
phenolic resin solvent, plasticizer and wetting 
agent. 


Additional uses are based on its aldehyde 
properties. Resin manufacture is an example. 
Its surprisingly good penetration leads to other 
applications. 


Ask for a copy of our free booklet entitled, 
“The Furans,” which contains information 
about Furfural, its uses and its derivatives. 


The Quaker Oats @mpany 


TECHNICAL DIVISION 5-12 CHICAGO, ILLINOIS 


| 
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LAPP 


PIPE * VALVES 


Jobs in Your Plant 


Maximum production with minimum equipment and cost is the result 
of Shriver Filter Press ability to combine several processes in one 
unit, freeing men and other equipment for other operations. 


Shriver Filter Presses suffer no limitations of capacity, materials 
of construction, operating pressure and temperature or process 
adaptability. It will profit = to learn more about Shriver filtration 
versatility. Write for the Filtration Fact Book to T. Shriver & Com- 
pany, 802 Hamilton St., Harrison, N. J. 


Shriver Filter Presses 


Save TIME - SPACE + LABOR « INVESTMENT 


or 7.5 to 8.5, depending upon the 
school to which the author belongs! 
Furthermore, it should have been 
poinvied out that the corrosion inhibitor 
must be renewed periodically. The 
text implies that “one shot does the 
trick” which is far from correct. 
Practically all general statements are 
backed up by the specific data per- 
taining thereto. 

In particular is to be commended 
the insertion of the A.S.T.M. Standards 
reference on p. 2331 and the giving of 
the year as well as the volume reference 
to engineering periodicals. Incidentally, 
the omission of a date line for the 
Quincey Market Cold Storage & Ware- 
house Co, tests in the section on Re- 
frigeration is to be regretted, in view 
of the rapid advances being made in 
the art of which those tests were a 
part quite some time ago. 

Very rare is the occasion of the 
minor confusion similar to that of the 
curse of the drafting room—two not 
quite the same dimensions on a_ blue- 
print. But one such does occur, per- 
haps harmlessly enough. On p. 2340 
the cost of preparing powdered coal is 
given as 45 to 55 cents per ton for 
storage systems and as 65 cents per 
ton for unit, while eight pages later 
the costs vary from $0.25 to $0.75 per 
ton! 

An excellent summary of types of 
oil burners and their operation is 
given, and this is extended fully as 
well to the types of solid and gas 


| burners—a tidbit of practical informa- 


| tion relished by the man who has to 


‘Make Your Filter Do Many 


select them and use them. 

The section on Refrigeration loses a 
great deal by the failure to list at its 
beginning amongst the references the 
two volumes of the Data Book of the 
American Society of Refrigerating En- 
gineers—one on Methods and Equip- 
ment, and the other on Applications of 
Refrigeration. These are published 
every second year, and have achieved a 
position of authoritativeness the world 
over, second to none. These books and 
the data sheets of that society should 
have been mentioned even though the 
monthly magazine, Refrigerating Engi- 
neering, Was mentioned, and the A.S. 
R.E. circulars were referred to in the 
text and tables. 

The section on Safety and Fire Pro- 
tection is most excellent and very little 
can be added. This reviewer would like 
to have seen a little more on the appli- 
cation of “house systems” using open 
sprinkler heads supplied by manually 
operated deluge valves mentioned on 
p. 2886 and something on lightning 
protection, as well as some limitations 
on the use of carbon tetrachloride as a 


| fire extinguisher—under certain condi- 
| tions throwing it on red-hot iron or 


steel or using it on electrical fires may 
produce phosgene. 

How minor are the above when the 
volume itself is read. Whether your 
practice of Chemical Engineering in- 
volves the formulation of theories or 
their teaching; research, test or de- 
sign; construction, maintenance or ap- 
plication; Perry’s “Chemical  Engi- 
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neers’ Handbook” is a “must have” 
volume. 


ELECTRICITY AND ELECTRICAL ENGI- 
NEERING (Section 24). By R. G. 
Werner and F. T. McNamara. Pages 
2639-2720 

Reviewed by A. FE. Knowlton 
Associate Editor 
Electrical World 

ARE THE technical fundamentals given 
tersely but adequately, are the work- 
ing-tool data usefully and _ reliably 
chosen and are process-equipment 
principles in line with dominant trends 
—these are questions which the chem- 
ical engineer has a right to ask about 
this handbook’s subject matter on elec- 
tricity and electrical engineering. As- 
surance can be given that they are and, 
further, in language understandable to 
the electrically-limited chemist. Cir- 
cuit characteristics, generator, motor, 
rheostat, transformer and rectifier ele- 
ments are as comprehensively covered 
as one could rightfully expect. Very 
generous attention is given to the 
rising field of electronics and tubes. 

The general chemist will also find 
appropriate material on _ electrical 
measurements—instruments and_ tech- 
nique. But it will probably be the 
electrochemist who will find section 24 
a most pertinent adjunct to the elec- 
trochemistry section. Sufficiently com- 
plete basis is established for comput- 
ing requisite power supply and bus 
runs for electrolytic and electrothermic 
installations. Possibly some would ask 
for inclusion of added reference to such 
increasing applications as of homo- 
polar generators and plate-type recti- 
fiers in this connection, even if at the 
expense of over-ample space devoted to 
illumination data. 

But, all in all, the electrical section 
contains for the chemical engineer a 
well-balanced compilation of highly 
useful elucidations and of data needed 
for customary electrical design com- 
putations. What is not packed into 
those 80 pages the user should expect 
to seek in a more highly specialized 
handbook for electrical engineers. 


ELECTROCHEMISTRY (Section 25). By 
C. L. Mantell. Pages 2721-2530. 
Reviewed by Colin G. Fink 
Professor of Chemical Engineering 
Columbia University 
THE pATA throughout this second edi- 
tion section “Electrochemistry” have 
been brought up-to-date without, how- 
ever, increasing the length of the chap- 
ter. New industrial products such as 
electrolytic manganese and _ electro- 
thermic boron carbide are briefly re- 

corded. 

Elsewhere in the Handbook is a re- 
vised chapter on the Cottrell precipita- 
tor and a new chapter on electrostatic 
and electromagnetic methods of separa- 
tion. 

All electrochemical engineers’ will 
welcome this new edition of Perry’s 
Handbook. In these pressing times this 
book frequently saves many hours of 
fruitless searching in our libraries. 
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“Aiming to improve unbleached sulphite pulp through — 
) cleaning —part to improve qual. 


Pacific Pulp & Paper Industry — Aug., 1944 


Yes, indeed we are mighty proud to have . 
had a hand in this outstanding achieve- : 
ment of “Weyerhaeuser.” That's a splendid 

tribute to the unrivaled quality of Stebbins 

Linings and the high caliber of Stebbins Service. 


True, both these facts have long been recognized wherever corrosion resistant linings are 
required. And they are doubly important today! For never has there been a time 
when reliable product quality and swift sure service is so vitally needed. Your best 
protection on corrosion resistant linings is to consistently specify—*Semco Linings installed 
by Stebbins.” 


Stebbins Engineering and Manufacturing Company 


WATERTOWN, NEW YORK 
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%& WRIGHT Improved High-Speed 
HOISTS have been selected by thousands of 
industrial plants to aid them speed their de- 
fense work. It is gratifying to us that WRIGHT 
hoists are playing such a vital role in our 
national security program. We know, from the 
way they are built, WRIGHT hoists will con- 
tinue to serve—so quietly, so efficiently they 
will be taken for granted and practically over- 
looked because only trouble commands atten- 
tion—and WRIGHT hoists are famous for 
being trouble-free. 

WRIGHT hoists and trolleys are engineered 
for fast, high-speed work with the maximum 
of safety. They are made by men who have 
studied and solved thousands of individual 
hoisting problems, then designed and built 
hoists to fit. 

Let WRIGHT engineer your hoisting and 
crane problems. Work through the WRIGHT 
distributor in your city. You will find him 
listed in the classified telephone book. 


WRIGHT MANUFACTURING 


Va 
; DIVISION 
YORK + PENNSYLVANIA 50 
In Business for Your Safety tons 
CHAIN & CABLE COMPANY, Ane. 
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OTHER NEW TITLES 


ELEMENTS OF ENGINEERING 
THERMODYNAMICS. By James A. 
Moyer, James P. Calderwood, and 
Andrey A. Potter. Published by 
John Wiley & Sons, New York, N. Y. 
217 pages. Price $2.50. 

Reviewed by G. F. Kinney. 

THE SIXTH addition of a standard text- 

book in mechanical engineering thermo- 

dynamics. Fundamental principles of 
the thermodynamics of perfect gases, 
of steam, air, and refrigerating fluids 
are presented as a foundation for ad- 
vanced work in internal combustion 
engines, turbines, heating and refrigera- 
tion, ete. The presentation is straight- 

forward, and includes 82 figures, 188 

unsolved problems, numerous tables, 

and a selected list of references on 
engineering thermodynamics. 


FUEL-FLUE GASES. Second edition. 
Published by American Gas Associa- 
tion, 420 Lexington Ave., New York, 
N. Y. 198 pages. Price $2.50. 

Tus is a slightly revised printing of 

the first edition (see Chem. & Met., 

April 1940, p. 270) made necessary by 

the unexpectedly large sale of this 

valuable reference book on gas com- 
bustion and efficient use of fuel gases. 


TESTING AND INSPECTION 
ENGINEERING MATERALS. By 
H. E. Davis, G. E. Troxell and C. T. 
Wiskocil. Published by McGraw-Hill 
Book Co., New York, N. Y. 372 pages. 
Price $3.50. 

TEXTBOOK for college courses, this pre- 

liminary edition has been lithoprinted 

for use in engineering defense training 
courses. In addition to all the usual 
test methods, non-destructive tests such 
as radiographic examinations and mag- 
netic analysis are described. A section 
of instructions for laboratory work is 


included. 


OF 


ELECTRIC UTILITY COST UNITS 
AND RATIOS. Prepared by and for 
sale only by the Federal Power Com- 
mission, Washington, D. C. 113 
pages. Price $1. 

Tue studies of cost units and ratios 

presented in this volume are based 

upon data reported to the Federal 

Power Commission by privately owned 

Class A and Class B electric utilities 

for the year 1938. Essentially all of 

the data upon which the studies are 
based are contained in the Commis- 
sion’s publication entitled “Statistics 
of Electric Utilities in the United 

States.” In that publication, detailed 

information is presented on individual 

utilities. In the present volume, this 
information has, for the first time, 

been correlated and assembled into a 

series of studies bearing upon general 

economic aspects of electric utility 
operations. 

The book is in four parts of 20 to 
30 pages each, discussing plant invest- 
ment units, operating expense units, 
operating ratios, and financial ratios. 
In addition to textual material there 
is a wealth of charts and tabular 
illustrations. 
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f 
10 horsepower, splosh proof, direct current 
motor. For installations requiring protection 
from falling objects or plant wash-downs where 


é only direct current is available. 


15 horsepower, splash proof, squirrel cage, 
induction motor. For installations requiring pro- 
tection from falling objects or plant wash-downs. 


horsepower, open rated, squirrel 
tege, induction motor. For general 
purpose application. 


MOTORS 


5 horsepower, totally enclosed, fan cooled, 
squirrel cage motor. For installations requiring — 
protection from dirt, or explosive grain dust. 


15 horsepower, explosion proof, squirrel cage, 
induction motor. For installations requiring 
protection from Class 1 Group D gases. 


Provide the RIGHT PROTECTION 
For Every Application Requirement 


Mioiching the characteristics of the load 
is not enough—motors must be pro- 
. tected against unusual and hazardous sur- 
rounding atmospheric conditions. 

Industrial and processing requirements 
are easily and practically met by one of 
Century's extremely wide range of motor 
types, characteristics, and sizes up to 400 
horsepower. For example, thousands of Cen- 
tury Motors are daily offering the right 
protection against, and meeting these 
hazardous applications in: 


@ Explosive Dusts and Gases Splashing Liquids 


®@ Destructive Dirt and Dusts @ Abrasive Dusts 
@ Acid and Alkali Fumes @ Falling Solids 
@ Finely Powdered Products @ Dampness 

235 


If motors on your machines or in your plant 
are exposed to any of these common dangers, 
to assure continuous motor operation it will 
pay you to specify the right Century pro- 
tected motor for each job. The losses caused 
by one unnecessary motor stoppage, may 
well exceed the entire motor’s cost. 


Get all the facts about Century’s proper 
motor protection from your nearest Century 
Motor Specialist. His advice is valuable 
and he is always at your service—call him 
in today. 

CENTURY ELECTRIC COMPANY 


1806 Pine Street St. Louis, Mo. 
Offices and Stock Points in Principal Cities 


MOTORS 
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SYNTHETIC 


WATER 


by chemical treatment 


WITHOUT HEAT! 


easily by acration. 


industrial purposes. 


tilled” water supply. 


to 5000 gallons an hour. 


to your requirements. 


uy: 


SYNTHETIC “DISTILLED” WATER 
v ‘ 
in rue 


ILLINOIS WATER TREATMENT CO. 
844 Cedar St., Rockford, Ilinois 


“DISTILLED” 


OPERATION — Water passes through two reactor 
tanks. A chemical reaction in first tank removes posi- 
tive ions, such as calcium, magnesium, and iron, sub- 
stituting hydrogen. Water then passes to second tank 
where the hydroxy! (OH) ion is substituted for nega- 
tive chloride and sulphate ions, etc. This OH ion then 
combines with hydrogen to form HzO. The mincrals 
removed from water are retained in reactor tanks until 
flushed to drain. Treated water contains small amounts 


of dissolved carbon dioxide gas which can be dispelled 


1,000 gallons for 
less than a dollar! 


Synthetic “Distilled” water meets 
all requirements for chemical and 
Some of 
America’s largest and best known 
industries are today relying on 
ILLCO-STILL units for their “Dis- 


Completely automatic (between 
pericdic regenerations) — water is 
not evaporated so no heat is re- 
quired — pipes will not lime up — 
e minimum maintenance cost. A unit 
delivering 300 gallons an hour 
occupies space about 4 x 10 feet. 
Made of finest material to protect 
purity of water. Available in units 
affording from 150 gallons an hour 


Investigate the savings and other ad- 
vantages of ILLCO-STILL as applied 
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GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 


ments, Government Printing Office, Washington, D. C. 


Send cash or money 


order ; stamps and personal checks not accepted. When no price is indicated, 
pamphlet is free and should be ordered from Bureau responsible for its issue. 


Marketing Graphite, by Paul M. Tyler 
and Charles L. Harness. Bureau of 
Mines Information Circular 7177. Mim- 
eographed. 


Electrolytic Manganese and Its Alloys, 
by R. S. Dean. Bureau of Mines, Report 
of Investigations 3580; mimeographed. 

Dust-Explosion Hazards from Certain 
Powdered Metals, by Hylton R. Brown. 
Bureau of Mines, Information Circular 
7183; mimeographed. 

Active List of Permissible Explosives 
and Biasting Devices Approved Prior to 
dune 30, 1941, by J. E. Tiffany and Z. C. 
Gaugler. Bureau of Mines, Report of 
Investigations 3583; mimeographed. 

Effect on Exhaust-Gas Composition of 
Operating Engines in Mixtures of Nor- 
mal Air and Natural Gas, by Martin A. 
Elliott, John C. Holtz, L. B. Berger, and 
H. H. Schrenk. Bureau of Mines, Report 
of Investigations 3584; mimeographed. 

Need for Air Conditioning Indicated 
by Physical Quality of Underground Air, 
by D. Harrington and Sara J. Davenport. 
Bureau of Mines, Information Circular 
7182; mimeographed. A literature re- 
view applicable to air conditioning for 
better working conditions in industry, as 
well as in mines. 

Carbonizing Properties and Petro- 
graphic Composition of Powellton-Bed 
Coal from Elk Creek No. 1 Mine, Em- 
mett, Logan County, W. Va., and the 
Effect of Blending this Coal with Poca- 
hontas No. 3- and No. 4-Bed Coals. Bu- 
reau of Mines Technical Paper 630. 10 
cents. 

Occurrence and Origin of the Titanium 
Deposits of Nelson and Amherst Coun- 
ties, Virginia, by Clarence S. Ross. U. 
S. Geological Survey, Professional Paper 
198. 25 cents. 

Subsurface Geology and Oil and Gas 
Resources of Osage County, Oklahoma. 
Part 9. By N. W. Bass, W. R. Dillard, 
L. FE. Kennedy, and H. B. Goodrich. U. 
S. Geological Survey Bulletin 900-I. 25 
cents. 

Properties and Performance of Fiber 
Tile Boards, by Daniel A. Jessup, Her- 
man Bogaty, and Samuel G. Weissberg. 
National Bureau of Standards, Report 
BMS77. 10 cents. 

Alphabetical List of Simplified Prac- 
tice Recommendations, revised to July 
1, 1941. Bureau of Standards, Let- 
ter Circular LC-654- 

Moisture Regains of Cotton Yarns. 
Commercial Standard (CS11-41, second 
edition. Bureau of Standards. 5 cents. 

Calking Lead. Bureau of Standards, 
Commercial Standard CS94-41. 5 cents. 


Copper Conductors for Building Pur- 


poses. Bureau of Standards, Simplified 
Practice Recommendation R180-41. 5 
cents. 


Strategic and Critical Materials and 
Minerals. Hearings before a Subcom- 
mittee of the Committee on Military Af- 
fairs, United States Senate. May, June, 
and July 1941. 

Establishing a Post-Emergency Eco- 
nomic Advisory Commission and a Na- 
tional Unemployment Commission. Hear- 
ings before a Sub-committee of the 
Committee on Labor, House of Repre- 
sentatives on H. J. Res. 59 and 
Res. 76. June and July, 1941. 


Air Raid Warning System. Office of 
Civilian Defense, Pamphlet No. 11. 


Family Expenditures in the United 
States. National Resources Planning 
Board. 50 cents. An elaborate cost of 
living study with other statistical tables 
and appendixes. Valuable for those 
making comparable industry investiga- 
tions. 

Temporary Diversion for Power Pur- 
poses of Additional Waters of the Niag- 


ara River Above the Falls. Arrange- 
ment between the United States and 
Canada. State Department, Executive 


Agreement Series 209. 5 cents. 
Fluctuations in Capital Outlays of 
Municipalities, by Harold Wolkind. Bu- 
reau of Foreign and Domestic Commerce, 
Economic Series No. 10. 15 cents. 
Case Studies in Distribution Cost 
Accounting for Maufacturing and 
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Wholesaling. Report of the Federal 
Trade Commission. House Document 
No. 287, 77th Congress, Ist Session. 25 
cents. 

Long-Range Programming of Munici- 
pal Public Works. National Resources 
Planning Board. 30 cents. 


Old-Age Pension System.  Prelimi- 
nary Report on Senate Resolution No. 
129. Senate Report No. 666, 77th Con- 
gress, Ist Session. 

List of Publications of the United 
States Department of Agriculture, from 
January 1936 to December 1940, Inclu- 
sive. Department of Agriculture, Mis- 
cellaneous Publication No. 443. 

Plastic Wood. Report dated October 
1941 Forest Products Laboratory, 
Madison, Wisconsin; mimeographed. 

Marketing Peanuts and Peanut Pro- 
ducts, by Harold J. Clay. Department 


of Agriculture, Miscellaneous Publica- 
tion No. 416. 20 cents. 
Occupation Hazards and Diagnostic 


Signs, by Louis I. Dublin and Robert J. 
Vane. Division of Labor Standards, 
Bulletin No. 41. 10 cents. 

Control of Insect Pests of Grain in 
Elevator Storage, by R. T. Cotton and 
George B. Wagner. Department of Agri- 
culture, Farmers’ Bulletin No. 1880. 5 
cents. 

Preservation of Fruits and Vegetables 
by Commercial Dehydration. By FE. M. 
Chace, W. A. Noel, and V. A. Pease. De- 
partment of Agriculture, Circular No. 
619. 10 cents. 

Electric Utility Cost Units and Ratios. 


Federal Power Commission statistical 
report without number. $1.00, cloth 
bound. This is a composite interpreta- 


tion of the elements of power cost based 
on a summary of utility reports to 
Federal Power Commission. 

Protecting Plant Manpower. Depart- 
ment of Labor, Special Bulletin No. 3. 

Federal Reservee Act of 1913, With 
Amendments and Laws Kelating to 
Banking. Compiled by Elmer A. Lewis, 
Superintendent, Document Room, House 
of Representatives. 25 cents. 


U. 8S. Government Manual. Issued by 


U. S. Information Service three times 
per year. Latest edition dated Septem- 
ber 1941. Individual issues 75 cents 


each, paper cover. Annual subscription 
for three numbers per year, $2.25. Gives 
a comprehensive description of depart- 
ments, bureaus, and independent estab- 
lishments, including Emergency agencies. 
A statement of authority, scope of ac- 
tivities, principal officers, etc. 

Official Register of the United States, 
1941. U. S. Civil Service Commission 
resumé of administrative and supervis- 
ory positions and officials. Personnel 
list of top officers in Washington and in 
the field. $1.00, cloth bound. 


Doing Business with the Procurement 
Division. Ar unnumbered pamphlet is- 
sued by this Division, Treasury Depart- 
ment, Washington, D. C. No charge. 


Comprehensive Export Control Sched- 
ule. Latest issue for November-Decem- 
ber 1941. Bi-monthly periodical 
summary including information and 
regulations regarding control of exports. 
Single copies 20 cents. Annual sub- 
scription $1.00. 

Federal Specifications: New or re- 
vised specifications issued under Federal 
Standard Stock Catalog now available 
include the following, available at 5 
cents per copy: Turpentine; Gum Spirits 
and Wood (Steam-Distilled and Sul- 
phate), (For) Paint, LLL-T-791b ; 
Drums ; Steel, Type 6C (For inflammable 
Solids or Oxidizing Materials), RR-D- 
741a; Aluminum-Alloy (AL-61), (Alumi- 
num-Magnesium-Silicon) ; Plates, Sheets, 
and Strips, QQ-A-327; Aluminum-Alloy 
(Aluminum-S urfaced) (AL-17C2), 
(Aluminum-Copper-Magnesium-Mangan- 
ese); Plates, Sheets, and Strips, QQ-A- 
361; Bronze, Aluminum ; Castings, QQ-B- 
671la; Tubing, Aluminum-Alloy (AL-52), 
(Aluminum - Magnesium - Chromium) ; 
Round, Seamless, WW-T-787: Steel; 
Carbon and Alloy, Bars, QQ-S-671; Wire, 
Steel (Carbon); Bare and Zinc-Coated, 
QQ-W-461. 
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RECENT BOOKS 
and 
PAMPHLETS 


Wire and Wire Gauges. By F. J. 
Camm. Published by Chemical Publish- 
ing Co., Brooklyn, N. Y. 138 pages. 
Price $2.50. A pocket-size, British pub- 
lication presenting numerous tables of 
wire sizes, decimal equivalents, sec- 
tional area, etc., in the various gage 
systems. A _ section on wire rope is 
included, 


Blackouts. Issued by the Office of 
Civilian Defense and available from 
Superintendent of Documents, Washing- 
ton, D. C. Price 25 cents. A 60-page 
booklet with six chapters: Planning the 
blackout; Obscuration methods and 
materials; Individual persons and dwell- 
ings; Stores, factories, and industrial 
buildings; Utilities, municipal services, 
and installations; and Transportation. 


State Legislation of 1941. A series of 
announcements by Legislative Reference 
Service, Library of Congress, Washing- 
ton, D. C. Single copies (mimeographed ) 
to be published monthly as summaries 
of the state laws which have been re- 
ceived in the Library of Congress. Sub- 
sequently biennial volumes accumulate 
the monthly material in printed form. 
The price not yet determined. Those 
desiring to secure a sample and to be 
informed as to final publishing policy 
when fixed, should communicate with 
the office of issue. Sales later will be 
by Superintendent of Documents. 


Telling Stockholders About Employee 
Relations. A report of the Policyholders 
Service Bureau, Metropolitan Life In- 


surance Co., New York, N. Y. 43 pages. € 

A study of 1938 and 1939 annual reports 

of 235 companies to determine the ex- wi oO 

tent to which stockholders are being in- 

formed of personnel activities. Includes 


details on the reports which gave stock- 
holders some information on employee | Kemp Adsorptive Dryers with Silica Gel will give you any required 
with charts and pictures from the an- degree of desiccation down to the commercial ultimate—a dew point z 
nual reports. 
_ Proceedings of the Seventeenth Annual of -76°C. Available with single or twin towers for intermittent or 

onvention of the National Fertilizer 

Association. Published by the Associa- continuous operation, standard Kemp units are built from 10 to 100,000 

3 ages. iratis. Contains i j 
~~ c. f. per minute capacity to operate at pressures trom atmospheric to 


annual convention last June. Present 

and post-war problems of the industry 2500 pounds per square inch. Activation of the Silica Gel is accom- 
are discussed, and the text of an address, . "es . 

“Chemistry in National Defense,” by E. plished by gas, electricity, or steam as desired. 


R. Weidlein, is included. 


st Mig. Til, 3% pases. While these Kemp Dryers first made their appearance in industry as 
aimitec ree distribpution, collection 
of 423 references to the literature of a part of the now famous Kemp Atmos-Gas Producer, this comprehen- 
evulinic acid, elerences are Classihe 
under heads of preparation, isolation, sive line of dryers is designed for operation with all types of v 


salts, derivatives, analysis, reactions, 
properties, applications, etc. 


atmosphere machines, or as an indepen- 
Bibliography of the Dropping Mercury 


Electrode. Published by Leeds & North- j i i i 
rup Co., Philadelphia, Pa. 67 pages. In dent unit, for the drying of gases, liquids 


two sections, the first arranged in chron- : 
ological sequence, the second in se- or solids. 
quence by applications. An index to 
authors is included. 


Write for the latest Dryer Bulletin, and 
of Progress. Published by Air Reduc- ‘ ’ ae 
tion Co., New York, N. Y. 54 pages. A then if you don’t see what you want, ask 
detailed description of the activities of 
the five companies which comprise Air for it. Kemp is prepared to design and 


Reduction. Illustrated both with pic- 


tures and diagrams. Describes methods, 
markets and the nature of the business. build to your special requirements in a 
Welding Procedures. Published by ini j * : 
PA ~ — ag eg ag minimum of time. Address The C. M. SILICA GEL which has 


pages. Single copies available on re- millionsof ultra-microscopic 
quest. Gives proper welding process for Kemp Manufacturing Company, 405 pores, removes moisture by 


a particular metal under various cir- 
cumstances. In addition to recommend- East Oliver Street, Baltimore, Md. a combination of surface 


ing process, the booklet recommends Ge adsorption and capillary 

best filler material to be used with each. ; : : 4 

Specialized welding techniques are de- attraction. It is reliably os 

scribed. An appendix is included which timated thatthe interior pore ; 
gives data for the, caloulation of — > surface of one cubic inch ‘| 
trode and gas welding rod consumption 
for different types of welds; also com- of Silica Gel is in excess + 
parative welding record sheets. of 50,000 square feet. 


Proceedings, Vol. XXII, 1940. Pub- 
lished by the Chemical Engineering 
Group, Society of Chemical Industry, 
London. 78 pages. Price 21 s. Con- 
tains five papers discussing water treat- 
ment, wood preservation, chemical en- 
gineering problems in the canning in- 
dustry, salvage of waste materials, and 
the plant manufacturer in relation to 
chemical industry. 
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INDUSTRIAL 
HUMIDIFIERS 


Made by the Makers of 
Armstrong Steam Traps 


DO YOU KNOW the numerous bene- 
fits that can be secured by maintaining 
proper relative humidity in industrial plants 
during the winter heating season? ‘'Preven- 
tion of loss of weight, strength, and quality 
. “Control of 
dust and static electricity” . . 


of hygroscopic materials” . . 
. ““Improve- 
ment of workability of materials’ are just 
a few of the improvements cited. Ask for 
a copy of our new bulletin telling “WHAT 
EVERY INDUSTRIAL EXECUTIVE SHOULD 
KNOW ABOUT HUMIDIFICATION.” 


TYPICAL RECOMMENDATIONS: 


TEMP. °F. R.H. 
Testing Laboratories... .60°-70°. . 60-70% 
Paper Box Storage... . .60°-80°.. 45-60% 
80°... 35% 
Shell Fuse Loading.........70°... 55° 
Rayon Spinning..... ...... 70°... 85% 
Silk Processing..... .. 75°-80° . .60-70°% 
Photography, Printing....... 70°... 70°, 
Cigarette Making. ... ..70°-75°. . 
Ceramic Molding Rooms.... .80°... 
Printing Plants........... 75°. ..45-60°% 
Leather Drying.......... 150°. . 55-57% 
Yeast Storage...... 28°-40°. 60-75% 


*For detailed rec- 
ommendations and 
complete data, ask 
for Armstrong 
Bulletin No. 150. 


Nationwide Sales 
and Service 


ARMSTRONG offers industrial humidifiers 
for as little as $100.00, list, for a unit com- 
plete with Friez humidistat, solenoid control 
valve, fan, steam strainer, drainage trap, 
and capacity to handle @s much as 40,000 
cu. ft. of space. Larger sizes are even more 
economical. All units are built for heavy 
duty industrial service and are sold on a 
“money-back” guarantee. Write for catalog. 


ARMSTRONG MACHINE WORKS 


858 Maple St., Three Rivers, Mich. 


FACTS and 
FIGURES 


of 


AMERICAN 
CHEMICAL 
INDUSTRY 


* Reprinted from 
Chem & Met.’s Febru- 
ary 1941 issue, where- 
in the editors pre- 
sented a 40-page 
public accounting of 
the economic and 
technical status of the 
nation’s most impor- 
tant industry. It is ad- 
dressed to everybody 
because we are all 
stockholders, custom- 
ers and/or employees 
in this billion dollar 
business that in 1940 
topped all production 
records. 


Price ... 50¢ 


Chemical & Metallurgical 
Engineering 


330 West 42 Street 
New York, N. Y. 


SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


HE accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 
PHILADELPHIA, PA. 
District Offices in Principal Cities 
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HUMIDIFIERS 
‘About Industrial Humidification” 


MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is spec ifically me ontioned, T'o limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Alloys. Electro-Metallurgical Co., 30 
Ik. 42nd St., New York, N. Y.—New bul- 
letin entitled “Nitrogen in Chromium 
Alloy Steels,” which gives results of 
tests to show how mechanical properties 
of high-chromium steel of various types 
are affected. Also deals with proper pro- 
cedures for adding nitrogen to chromium 
steels. 


Control Instruments. The Bristol Com- 
pany, Waterbury, Conn.—Bulletin 1DS28 
—Bulletin which describes this concern’s 
automatic heating-cycle control system 
in operation on furnaces for annealing 
malleable castings. Illustrates and de- 
scribes the cycle of operation, instru- 
ments, control valves, and other devices. 


Control Instruments. The Brown In- 
strument Co., Philadelphia, Pa.—Catalog 
6706A—24 pages on this concern’s ther- 
mometer and pressure gage accessories 
with extensive specification data, photo- 
graphs of the various units, industrial 
applications, connections, etc. Also Bul- 
letin 8518, 24-page bulletin on this con- 
cern’s triple function proportioning 
control system utilizing the Beck mech- 
anism. Includes photographs of units, 
descriptive material, and drawings of 
control circuits. 


Control Instruments. C. J. Tagliabue 
Mfg. Co., Park & Nostrand Aves., Brook- 
lyn, N. Y.—Catalog 1210—26-page cata- 
log of this concern’s recording instru- 
ments for temperature and pressure. 
Includes illustration of each item, de- 
scription and detailed specifications on 
mercury, fully-compensated mercury, 
vapor tension and gas-filled tube sys- 
tems. Also contains a complete price list 
of all products. 


Control Instruments. Industrial In- 
struments, Inc., 156 Culver Ave., Jersey 
City, N. J.—Form 102—-4-page folder 
which illustrates and describes briefly 
this concern’s “Solu-Bridge” controller 
for automatic solution control. Includes 
price changes, industrial uses, specifica- 
tions of different models, and informa- 
tion on accessory equipment. Also Form 
116, 4-page folder dealing with electro- 
lytic conductivity bridges, with informa- 
tion on applications and outstanding 
features. Also one-page sheets on a 
direct-reading capacitance decade box 
and a leakage resistance test set. 


Control Instruments. Leeds & North- 
rup Co., 4907 Stanton Ave., Philadelphia, 
Pa.—Catalog E-90—12-page bulletin on 
this concern’s micro-photometer for re- 
cording spectrum-line densities on plates 
or films. Describes and illustrates in de- 
tail both a scanning unit and a recording 
(Speedomax) unit. Also Bulletin N-96R- 
702, 8-page booklet which describes and 
illustrates this concern’s new dehy- 
drator-water pH indicating machine, 
intended primarily for refinery operators. 


Control Instruments. Ring Balanced 
Instrument Co., 740 N. Franklin St., 
Chicago, Ill.—Bulletin 411—-10-page 
folder describing this concern’s me- 
chanical flowmeters for steam, water, 
brine, oil, gas and air. Discusses out- 
standing features, operating principles, 
models and specifications. Illustrated by 
photographs of units and cross-sectional 
drawings. 


Chemicals. A. E. Staley Mfg. Co., 
Division of Research Development, De- 
catur, Ill.—38-page booklet’ entitled 
“Levulinic Ac iat A Literature’ Refer- 
ence” which gives comprehensive refer- 
ences on this chemical, broken down into 
the subjects of preparation, mechanism 
of formation from sugar, isolation from 
reaction products, salts and esters, func- 
tional derivatives, analysis and detec- 
tion, chemical reactions of hydrogena- 
tion, ete., physical, chemical, biological 
and pharmaceutical properties and 
industrial applications. Contains a total 
of 423 references. 


Equipment. Blaw-Knox Co.,  Pitts- 
burgh, Pa.—Bulletin 1812—10-page bul- 


CHEMICAL 


letin which illustrates and describes this 
concern’s buckets for cement, chemical 
and fertilizer plants. Includes extensive 
engineering data on capacities and 
dimensions of the various types of 
buckets. 


Furnaces. Hevi-Duty Electric Co., 
Milwaukee, Wis.—Bulletin HD1041— 
2-page sheet which illustrates and de- 
scribes briefly this concern’s pit type 
convection furnace for operations re- 
quiring temperatures up to 1400 deg. F. 
Includes a table of specifications. 


Heat Exchangers. Downingtown Iron 
Works, Heat Transfer Division, Down- 
ingtown, Pa.—4-page folder on this con- 
cern’s new line of heaters, coolers, and 
condensers, with diagrammatic sketches 
and brief discussion of each type. 


Instruments. Leeds & Northrup Co., 
4901 Stanton Ave., Philadelphia, Pa.— 
Bulletin E94—70-page bibliography on 
the “Polarized Dropping Mercury Elec- 
trode.” Contains references back to 1903 
from all Tanguages and includes both 
direct and related subject matter rela- 
tive to theory and specific applications. 
First section contains a complete bibli- 
ography arranged both chronologically 
and alphabetically according to authors; 
the second is arranged by applications 
under 19 classifications. Nearly 800 
references are included. 


Insulation. Corning Glass Works, 
Insulation Division, Corning, N. Y.— 
Reprint entitled * ‘The Dielectric Strength 
of Glass—An Engineering Viewpoint” 
which deals principally with the dielec- 
tric failure of glass, factors governing 
failure, and current data on disruptive 
strength, oil puncture tests on power 
insulators, and _ dielectric breakdown 
characteristics of Pyrex glass and 
porcelain, 


Lubrication, Gits Bros. Mfg. Co., 1846- 
66 S. Kilbourne Ave., Chicago, III. 
172-page “Engineering Manual” on the 
subject of lubrication for the use of 
design engineers. Special sections are 
devoted to wick feed oiling, constant 
level and multiple oiling, uses and ap- 
plications of oil seals, cups, gages and 
other items in the concern’s line. Con- 
tains over 1,000 illustrations. 


Machinery. Allis-Chalmers Mfg. Co., 
Milwaukee, Wis.—Bulletin B-6177—12- 
page bulletin dealing with the basic 
machinery put out by this concern for 
the processing industries. Includes infor- 
mation on dimensions, capacities and 
uses of all types of crushing, grinding, 
screening, sifting, washing, material 
handling and pyro-processing equipment. 
Contains numerous illustrations. 


Nylon Brushes. E. I. duPont de Ne- 
mours & Co., Inc., Plastics Department, 
Arlington, N. J.—Form A2458—14-page 
folder dealing with industrial brush 
bristles made of nylon and used for 
various purposes requiring resistance to 
chemicals, cleaning solvents, distillate 
oils, high-speed abrasion in the brewery, 
sewerage, dairy, electroplating and por- 
celain enamel industries. Gives general 
physical and chemical properties and a 
sample of nylon bristles. Illustrated. 


Pigments. Titanium Pigment Corp., 
111 Broadway, New York—S8-page book- 
let which lists and describes this con- 
cern’s “Titanox” titanium pigments. 
Gives extensive information on physical 
properties and preferred applications of 
the various grades of the basic titanium 
pigments of this concern. Also contains 
an index to uses. 


Pipe Covering. Baldwin-Hill Co., 
Trenton, N. J.—4-page folder which dis- 
cusses and illustrates actual installations 
of this concern’s No. 100 pipe covering 
effective up to 100 deg. F. for steam 
lines, either overhead or underground. 
Contains list prices, specifications, rec- 
ommended thicknesses, and a chart on 
thermal conductivity. 
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WELDING 
Shop Notes 


FABRICATION 


The heavy steel 


plates for G. A. 
“Fluid - Fusion” 
Welded Pressure 
Vessels are formed 
into rings by special 
methods developed 
here at Sharon. Each 
ring consists of only 
one plate, requiring 
but a single joint. As 
G. A. shapes these 
rings, internal strain 
is virtually elimi- 
nated and extreme 
accuracy assured. 
Hundreds of “Fluid- 
Fusion” Welded 
Pressure Vessels are 
giving dependable 


service today. 


PLATE AND WELDING DIVISION 


Successor to Plate & Welding Div., 
Petroleum Iron Works Co. (P.I.W.) 


Offices in All Principal Cities 


12-151 


¢ 


| 
T 
‘ 
GEeNneERAL AMERICAN 
TRANSPORTATION CORP. 4 
GAT X : 
GENERAL 
Ar 
a PLATE & WELDING : 
DIVISION 
AT SHARON, PA? 


Think what you will about the guillotine, it never fails 
to do a quick, neat job. The angle of the blade did 
the trick. . . . Instead of hacking or chopping, it 
sheared. And now, for the first time, this smooth 
shearing action has been built into a high-speed, high- 
production rotary knife cutter, designed and built by 
Robinson. All of the advantages of Robinson Heavy 
Duty Knife Cutters have been multiplied by this new 
and exclusive feature. 


Without vibration, without developing excessive tem- 
peratures, it will reduce to desired size, everything 
from old brake bands to soft granular materials. 


Cutters are available with 3, 4 or 5 knives depending 
on processing requirements, with interchangeable 
screens of varying fineness which makes a single 
machine available for processing a wide variety of 
products. 


Pneumatic Collectors can be furnished together with 
elevators, conveyors, and other materials handling 


equipment for a complete, ready-to-operate installa- 
tion. 


Trained and experienced engineers will answer your 
inquiry: write us regarding your problems. 


MANUFACTURING COMPANY 
72 PAINTER STREET MUNCY, PA. 
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_ Protective Coatings. Protective Coat- 
ings, Inc., 10391 Northlawn, Detroit, 
Mich.—40-page loose-leaf booklet on 
this concern's protective coating products 
for metal, concrete, stucco, wood, paper, 
etc. Contains useful information in con- 
nection with protection of raw materials, 
plant equipment and finished products. 


Pumps. Dayton-Dowd Co., Quincy, Ll. 
—Bulletin 3000—4-page folder illustrat- 
ing and describing briefly this concern’s 
new turbine pump for high heads and 
small capacities. Includes diagram draw- 
ings and detailed information on dimen- 
sions. Also Bulletins 3300, 3400 and 3500 
which give extensive engineering data 
on other types of turbine pumps. 


Pumps. Kimball-Krogh Pump Co., 
301 W. Ave. 26, Los Angeles, Calif.— 
Bulletin 1508—4-page folder illustrating 
and discussing briefly this concern’s mul- 
tiple-duty, two-stage, high-pressure 
pumps for various uses. Contains table 
of capacities and drawings showing en- 
gineering details. 


Pumps. Pomona Pump Co., 206 E. 
Commercial St., Pomona, Calif.—Bulle- 
tin 29A107—24-page bulletin on _ this 
concern’s industrial pumps for a wide 
range of duties. Contains illustrated 
case histories of varied applications, and 
many practical drawings for laying in 
this type of pump. 


Reduction Drive. The American Pul- 
ley Co., 4200 Wissahickon Ave., Phila- 
delphia, Pa.—Catalog R-41A—12-page 
folder on this concern’s new reduction 
drive for speeds between 11 and 154 
r.p.m. and from % to 25 hp. Diagrams 
show typical applications, and tables in- 
clude engineering data on dimensions, 
list prices, and factors in drive selec- 
tion. 


River Water. Hall Laboratories, Inc., 
300 Ross St., Pittsburgh, Pa.—15-page 
reprint entitled “Monongahela River— 
Steel Plant Water Supply” which gives 
a discussion of this water and how its 
character relates to its industrial use. 
Discusses factors influencing character 
of the river water, geology, industry, 
mine sealing, flood control dams, sewer- 
age disposal, and water-conditioning 
problems involved in its use, particularly 
in boiler feed water and cooling water 
systems. Includes tables, charts, water 
analyses data and bibliography. 


Rubber. Naugatuck Chemical Co. and 
Dispersions Process, Inc., Rockefeller 
Center, N. ¥Y.—4-page folder which gives 
precautions for shipping liquid latex, 
Lotol (compounded latex ready to use), 
and Dispersite (artificial dispersions of 
rubber) during cold weather by railroad, 
truck, parcel post and express. 


Safety Equipment. American Optical 
Co., Southbridge, Mass.—11ll-page cata- 
log which describes safety items put out 
by this concern, such as industrial gog- 
gies, Calobar lenses, welding lenses 
and plates, welding helmets and hand 
shields, safety clothing, respirators, first- 
aid kits, ete. Also included is informa- 
tion on this concern’s impact-resisting 
and glare-protection lenses and tables 
for selection of proper shade of glare- 
protection glass for industrial jobs. 


Screens. Denver Equipment Co., 1400 
17th St., Denver, Colo.—Bulletin S3B3— 
4-page folder on this concern’s Denver- 
Dillon vibrating screen, with diagram- 
matic drawings, specifications, and 
generai discussion. Also a chart to 
show uses for screening various mate- 
rials and operations in a large number of 
industries. 


Steam Ejectors. Elliott Co., Jeannette, 
Pa.—Bulletin G-7—32-page bulletin deal- 
ing with steam jet ejectors put out by 
this concern. Contains discussion of 
ejectors, illustrated with shop and in- 
stallation views. Explains clearly opera- 
tion of ejectors, single-stage and multi- 
stage ejectors, ejector characteristics, 
factors affecting selection, applications 
and curves giving air and water vapor 
mixture data and a pressure-temperature 
conversion table. 


Steam Traps. W. H. Nicholson & Co., 
12 Oregon St., Wilkes-Barre, Pa.—Cata- 
log 941—22-page catalog which dis- 
cusses, describes in detail, and illus- 
trates this concern’s line of industrial 
steam traps. Includes extensive engi- 
neering data on capacities, recommended 
piping diagrams, diagrammatic sketches 
of typical applications, shipping rates 
and list prices. Also Bulletin 1041 on 
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industrial steam traps for straight- 
through horizontal or vertical piping 
and Bulletin 439 with supplementary 
information on the various steam traps. 


Steels. Joseph T. Ryerson & Son, 
Inc., 16th & Rockwell Sts., Chicago, Il.— 
24-page booklet giving complete informa- 
tion on S.A.E. and A.LS.I. specifications 
as applied to carbon and alloy steel bars. 
Contains tables for direct comparison, 
complete analyses ranges for straight 
carbon and alloy steels of most systems, 
and average physical properties given 
in proper relationships. 


Stools. Kewaunee Mfg. Co., Adrian, 
Mich.—8-page folder on this concern’'s 
easily adjustable automatic stools and 
chairs for laboratories and industrial 
plants having assembly lines. Contains 
numerous installation photographs and 
brief descriptive material on the units 
and their parts. 


Testing. Taber Instrument Co., North 
Tonawanda, N. Y.—Bulletin 4012— 
6-page folder describing this concern’s 
research instrument for testing abrasion 
resistance of various materials. Con- 
tains photographs of instrument in use, 
principles of operation, accessories, and 
list prices. 


Transmission. Graham Transmis- 
sions, Inc., 2711 N. 13th St., Milwaukee, 
Wis.—Vol. 1 No. 1 of this concern’s 
house organ entitled “Dial”, which will 
be devoted to digesting current technical 
news for industrial executives. Articles 
will be condensed but with the source 
given. Included are brief articles on 
metallic traction and this concern’s var- 
iable speed transmission. 


Valves. Foster Engineering Co., 109- 
117 Monroe St., Newark, N. J.—Catalog 
70—122-page bound notebook on _ this 
ceoncern’s automatic valves. Contains 
brief descriptive material and numerous 
photographs, cross-sectional drawings, 
dimensions and specification tables, ap- 
plication charts, and similar informa- 
tion on the concern’s pressure reducing 
regulators, temperature regulators, 
pump governors, relief and back-pressure 
valves and other items. 


Water Treating. D. W. Haering & 
Co., Ine., 205 W. Wacker Drive, Chicago, 
Ill.—-48-page booklet of articles on scale, 
corrosion and water treatment problems 
reprinted from this concern’s house 
organ. Includes information on hot 
water systems, boilers, corrosion inhibi- 
tors, scale preventives, protective coat- 
ings, etc., with tables, charts and graphs, 
and numerous photographs. 


Welding. American Manganese Steel 
Div., The American Brake Shoe & Foun- 
dry Co., 389 E. 14th St., Chicago 
Heights, T1l.—Bulletin 941W—12-page 
folder which illustrates and describes 
briefly this concern’s welding products 
for reclamation, hard-surfacing and re- 
pairing of ferrous equipment parts. 


Welding. Ampco Metals, Inc., 1745 S. 
38th St.. Milwaukee, Wis.—16-page 
catalog which describes in detail weld- 
ing technique and application of this 
concern’s coated aluminum bronze 
welding rods suitable for metallic are, 
carbon are and oxy-acetylene welding. 
Illustrated with drawings of welding 
metals and photographs of typical beads 
and X-ray views. 


Welding. Arcos Corp., 401 N. Broad 
St., Philadelphia, Pa.—11-page folder 
which gives technical information on 
welding by use of this concern’s stainless 
electrodes. Tables show current values, 
weld metal characteristics, deposition 
data, heat treatment and applications. 


Wetting Agent. American Cyanamid 
& Chemical Corp., 30 Rockefeller Plaza, 
New York—Catalog 582—78-page cata- 
log on this concern’s Aerosol wetting 
agents, with comprehensive data on 
types available, solubilities, surface and 
interfacial tension, action in acids and in 
alkalis, foaming, emulsions, wetting and 
spreading, applications, and an extensive 
bibliography on uses. Contains valuable 
information in photographic, chart, and 
table form. 


Wire Screens. Robins Conveying Belt 
Co., Passaic, N. J.—Bulletin 113—8- 
page bulletin describing and illustrating 
this concern’s woven wire screen cloth. 
Includes information on wire diameters, 
specification tables and different types 
of openings. 
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Installed at strategic points in your production system-—handling in- 
coming material, work in process, finished goods to shipping or 
storage—Standard Conveyors often prove to be practically the = 
equipment needed to accelerate the pace of production. Saving val- 
uable time—using plant space more effectively—Standard Conveyor 
engineers have worked out problems like these for many manufac- 
turers. Here is a representative example as reported by a prominent 
“process” manufacturer. 


“We believe that due to the present arrangement of our compound 
department, including conveyors, we have gained approximately 65% 
floor or storage space, and showed a saving in handling costs 


of 56%.” 
Get Conveyor Engineering That Shows Results 


Because of operating benefits like those cited above, Standard Conveyors in- 
evitably result in stepped-up production, plus a substantial bonus of cost sav- 
ings in material handling. To be certain of conveyor engineering that will 
show results, call in a Standard Conveyor engineer-—check with him to see how 
Standard Conveyors can earn and save in your plant. 


Send for 76-page Standard Booklet 


Interesting and informative, this booklet, CM-12 “Conveyors by Standard,” 
will prove a valuable reference book on conveyors and conveying methods to 
every production executive and others concerned with fast, low-cost material 
handling. 


STANDARD CONVEYOR COMPANY 
General Offices: North St. Paul, Minn. 
Sales and Engineering Offices in Principal Cities 
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AMERICA’S BEST, BY AMERICA’S LARGES 


If you've been told that “anybody can build a 
good dryer", drop us a line. Proving the economy 
of real design—that's our favorite dish! 


LOUISVILLE DRYING MACHINERY CO., Incorporated 
451 BAXTER AVENUE, LOUISVILLE, KENTUCKY 


Pioneers in research and development—Financially sound— 
Fifty years old—Specializing in making the nation’s 
. highest-efficiency rotary dryers. 
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INDUSTRIAL CONSUMPTION OF CHEMICALS EXPECTED TO 
HOLD STABLE COURSE OVER FIRST QUARTER OF 1942 


LTHOUGH seasonal influences have 

been largely eliminated in the in- 
dustries which are large users of chem- 
icals, because of continued operation of 
manufacturing plants at capacity, nev- 
ertheless these influences have not been 
entirely removed and are still partly 
responsible for the monthly variations 
in the volume of chemicals consumed. 
Otherwise, the rate of consumption ap- 
pears to be on a fairly even keel with 
government controls having established 
standards which may continue for some 
time ahead. The preliminary index for 
chemical consumption in November is 
165 which compares with revised num- 
bers of 171.98 for October and 162.60 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


Sept. 

revised Oct. 
29.07 32.80 
Pulp and paper....... 22.40 22.60 
Petroleum refining .... 15.64 15.76 
14.85 15.96 
Paint and varnish..... 16.45 16.60 
Iron and steel........ 12.67 12.70 
10.99 12.22 
Coal products .......;. 9.20 9.45 
6.00 5.96 

162.60 171.98 


for September. With due allowance 
for seasonal factors and difference in 
number of working days, these indexes 
appear to indicate that consumption in 
ordinary channels is reaching a point 
of stabilization which will continue un- 
less raw materials are subjected to 
more drastic action or manufacturing 
capacities undergo change. 

It is true that control over distribu- 
tion of raw materials will mean a de- 
crease in chlorine use on the part of 
the pulp and paper trade; that limita- 
tions on automotive outputs will cut 
down demand for lacquers in that di- 
rection; that allotment of rubber 
places a ceiling on operations in rubber 
plants; and that scarcity of materials 
may be felt in other lines. But most of 
these restrictions already have been in 
effect and a study of each consuming 
industry does not indicate any material 
change from current activities. Manu- 
facture of superphosphate, which still 
shows seasonal variations, may be 
affected by shortage of sulphuric acid 
but indications are that producers in 
the present season will turn out more 
than they did last season. Glass 
makers have just begun to feel the 
pinch in raw materials but future sup- 
plies seem adequate and a fairly even 
rate of manufacture should be possible. 
Oil refineries have set a new record for 
output this year and undoubtedly will 
surpass it in the coming year. Paint 
and varnish companies are finding a 
smaller call for their products from 
the automotive trade and are not en- 
couraged by the outlook for private 


building in the near future. Steel mills 
are called upon to increase their out- 
turn and the extent of this increase 
may be determined by the amount of 
raw material available as some views 
hold that small stocks of scrap metal 
may actually cause a drop in mills’ 
operating schedules. Rayon mills are 
now turning out more of the finished 
product than ever before but it is pos- 
sible that arrangement to supply Mex- 
ico and some of the South American 
countries may cut into supplies for 
domestic textile plants. The regulation 
of rubber stocks is being made up in 
part by wider use of reclaimed and by 
steadily increasing production of syn- 
thetic. 


Total production and consumption of 
chemicals, however, must take into 
account the vast new distribution out- 
lets which have been opened as a result 
of the workings of the defense program. 
These outlets are being progressively 
widened and it is apparent that de- 
mand for chemicals will be sharply 
higher in the coming year. To meet 
this demand production must be pushed 


to new heights and as plants worked 
to capacity this year, the answer must 
be found in new capacities. That the 
additional capacity will be forthcoming 
is evident from reports that new plants 
will produce sulphuric, nitric, and 
hydrochloric acids; that chlorine out- 
put will be nearly doubled; that am- 
monia will be available in large volume; 
that toluol and phenol production will 
be expanded; and if some of present 
plans carry through, the alkali supply 
will be increased by larger offerings of 
natural soda ash. 


| | | | & Met Index 
170 Serer Lj ji for Chemical 
| Chem. & Met. /2-month a Consumption 
160 Moving Average for 5 
| | Chemical Consumption ----+-- 
Reserve Board | 
120 |_| Jndex forall Production | 
| | 
Business Week Index 
of General Business Activity | | 
90 | a | | | | | | | | | | | | | 
SOND 
1939 1940 1941 
Production and Consumption Data for Chemical-Consuming Industries 
January- January- Percent 
October October October October of gain 
Production 1941 1940 1941 1940 for 1941 
Alcohol, ethyl, 1,000 pr. gal... . 36,393 23 ,350 299 , 240 216,065 38.5 
Alcohol denatured, 1,000 wigal. 18,185 15,098 142,512 108 , 864 30.9 
Automobiies, no...... 382,000 493,223 4,203,840 3,498,435 20.2 
Ammonia, liquor, 1,000 Ib... .. F 5,307 5,168 52,658 46,583 13.0 
Ammonia sulphate, tons... 63 ,373 63,898 618 , 406 590 , 822 4.7 
Benzol, 1,000 gal. 12,436 12,218 119,845 108,581 10.4 
Byproduct coke, 1,000 tons........ 4,971 4,854 48 ,394 44,347 9.1 
Naphthalene, 1,000 Ib............. 7,401 6,617 
Toluol 
Nitration grade, 1,000 gal...... 1,418 1,263 } 
Pure, commercial, 1,000 gal.. : 1,057 1,154 } 23,926 
Other grades, 1,000 gal........ 198 45 J 
Glass containers, 1,000 gr.... — 7,094 4,864 58,211 45,709 27.4 
Plate glass, 1,000 sq. ft.... ; 15,769 17,070 165,816 130,821 26.8 
Window glass, 1,000 boxes... we 1,524 1,349 13,557 10,95 23.7 
Nitrocellulose plastics, 1,000 lb..... 1,521 1,096 13,531 9,746 38.8 
Cellulose plastics, 1,000 Ib. 
Sheets, rods, and tubes. . 630 983 5,160 7,086 29.8" 
Molding composition . ; ; 3,439 1,926 24,341 11,922 104.2 
Rubber reclaimed, tons... . 26 , 560 19 ,300 228,478 172,096 32.8 
Consumption 
Cotton, bales... ... 953,600 770,832 8,846,491 6,533,586 
4,160 39,877 192,035 253 ,380 
Explosives, 1,000 Ib........... 42,629 37 ,740 383,711 338 ,766 
Paint and varnish, sales, $1,000. ... 51,138 39,179 472 ,323 352,315 
Rubber, crude, tons........... 60,418 59 ,644 663 , 269 531,075 
Rubber, reclaimed, tons. .... 25,009 16,807 213,488 156 ,535 


*Percent of decline. Figures revised from August, 1940. 
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HE cork supply. situation is 
much improved. Cork is still 
under OPM control but the Gov- 
ernment’s reserve stock pile, to care 
for emergency requirements in the 
event Spanish and Portuguese ports 
are closed, has been substantially 
increased. This means that ship- 
ments now arriving can be utilized 
to meet most needs for corkboard 
insulation, first for defense work 
and then for work involving food 
preservation. Restrictions on the 
use of corkboard for insulating roofs 
andairconditioning ductsstillapply. 
Whatever may be your needs for 
low temperature insulation, get in 
touch with your Armstrong Cork 
man. Let him know how much cork- 
board you need, how it will be used, 
and when you will want it delivered. 
We expect to be able to make 
prompt delivery of all usual quanti- 


ties dependent upon continued 
favorable shipping conditions and 
upon Government requirements. We 
will be glad to give you information 
quickly about your specific needs. 
Get in touch with us early .. . if 
possible even before drawings are 
prepared .. . so that our insulation 
scialists will have time to work 
out your problem with you in the 
most effective way. This early in- 
formation will help us to give you 
the best possible delivery service. 


Prompt Delivery of CORK COVERING 


Armstrong’s Cork Covering for 
cold lines and fittings is used largely 


in defense plants or in plants re- 
quiring refrigeration to protect 
perishable foodstuffs. Due to this 
fact and because the relatively 
small amount of cork used has not 
hindered the Government’s cork 
reserve program, we can meet prac- 
tically all needs for cork covering 
promptly. This insulation is made 
in sizes for all standard piping. 

For information on deliveries of 
corkboard and cork covering call 
our nearest office or distributor, or 
write direct to Armstrong Cork 
Company, Building Ma- 
terials Division, 919 Con- 
cord Street, Lancaster, Pa. 


ARMSTRONG CORK 


Ansulation Headquarters 


CORKBOARD CORK COVERING FIBERGLAS* TEMLOK INSULATING FIRE BRICK 
*Reg. U.S. Pat. Off. 0.-C. F. Corp. 
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WHEN GRINDING 
DRY 


Use the Hardinge 
Reversed-Current Air 
Classifier 


The Superfine Classifier 
when grinding from 90%— 
200 mesh to 99.9%—325 


mesh. 
— 
{ 
\ 
— 
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The Loop Classifier when 
grinding as coarse as 20 
mesh. 


Where the material contains 
moisture the Hardinge Ther- 


momill is preferred. 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PA., Main Office & Works 


NEW YORK, 122 East 420d Street 
CHICAGO, 205 W. Wacker Orive 
SAN FRANCISCO, $0! Howard 
TORONTO, 200 Bay Street? 
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PRICE CEILINGS AND CONTROLS OVER DISTRIBUTION 
CONTINUE AS LEADING FACTORS IN THE MARKET 


gprs which ordinarily are im- 
portant in the market for chemicals 
are becoming more and more minimized 
as raw materials and finished products 
come under greater governmental con- 
trol. As defense plants step up operat- 
ing rates, distribution of chemicals 
under direct allocation or under high 
priorities, gains in volume and cuts 
down the supply available for less 
essential use. This is giving some con- 
cern to producers because upon them 
is placed the onus of pro-rating the 
surplus stocks against existing con- 
tracts and to do it in such a way as to 
maintain the cordial relations which, 
for years, have existed between buyer 
and seller. For some time, chlorine 
producers have been forced to deliver 
a large part of their output in accord 
with the priority system which has 
made it impossible to ship to their 
regular customers the quantities which 
the contracts called for. This is a 
typical problem which has arisen in 
recent months in the distribution of 
chemicals. 

Chlorine again may be cited as an 
example whereby civilian use of chem- 
icals is being curtailed by limiting the 
amounts which an industry may con- 
sume. Last month a decrease in use 
of chlorine in the manufacture of pulp, 
paper and paperboard was ordered by 
the Director of Priorities. It was 
stated that the order will save 60,000 
tons of chlorine a year which is one- 
half the new chlorine entering the pa- 
per manufacturing industry annually. 

While the outlook for prices is some- 
what complicated by the increasing 
number of products for which price 
ceilings have been established, which 
naturally has a stabilizing effect, it is 
noted that the contract season for 
1942 deliveries has not fully opened up 
and in many cases producers are not 
ready to announce the basis on which 
these contracts will be made. Based 
on the law of supply and demand and 
more logically on producing costs 
which generally are higher than they 
were a year ago, some advances over 
the 1941 levels would seem necessary 
if profit margins are to be maintained. 
The railroad situation now looms up 
as a price factor as the higher wage 
schedules may be followed by granting 
higher freight rates to operators. This 
may not be important where quotations 
are fob producing plant but trade 
custom has been tending toward quot- 
ing on a delivered basis. Incidentally 
some of the price ceilings now in effect 
are specifically mentioned as delivered 
prices and if freight rates are ad- 
vanced, the net return to shippers will 
be correspondingly lowered unless ad- 
justments are made to suit the changed 
conditions. 

Solvents have been featured by some 
irregularity in sales prices for spirits 
of turpentine which have failed to 
maintain the high levels reached some 
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weeks ago. Prices for some of the other 
solvents are under control. Quotations 
for amyl acetate from pentane were 
revised and from Oct. 1, producers 
have quoted tank cars at 12.5¢ a lb. 
fob shipping point with freight allowed 
to destinations east of the Mississippi. 
Drums in carload lots are offered at 
13.5¢ a lb. Ortho amyl phenol is 
quoted at 25¢ a lb. for less carlots in 
drums. 

The Department of Agriculture has 
issued its report on naval stores for 
the six months, April to Sept. in- 
elusive. The report places production 
of turpentine for that period at 307,- 
173 50-gal. bbl. of which 194,915 bbl. 
was gum and 112,258 bbl. was wood 
turpentine. Apparent domestic con- 
sumption was 347,056 bbl., hence there 
was a drop in the carryover and the 
statistical position of the market was 
improved. 

The position of rosin also was bet- 
tered during the same period as pro- 
duction was given as 967,214 500-Ib. 
bbl. while consumption amounted to 
1,056,546 bbl. Of the production 662,- 
417 bbl. consisted of gum and 304,797 
bbl. wood rosin. Rosin has figured 
prominently in the lend-lease program 
and still does, so that with a high rate 
of consumption on the part of domestic 
consumers, the reserve stocks, including 
government holdings have been reduced 
and the outlook is favorable for a 
strong market for some time to come. 
It is noted that marked gains in rosin 
consumption in the six-month period 
have been registered in the manufac- 
ture of ester gums and synthetic resins, 
adhesives and plastics, paint, varnish 
and lacquers, paper size, and soap but 
a considerable drop was reported for 
chemicals and pharmaceuticals and in 
linoleum. 

Supplies of potato starch are re- 
ported to be low with some consumers 
unable to fill their requirements. This 
is due to the fact that potato culls are 
being used for edible purposes to such 
an extent that starch factories are 
forced to curtail operations. On the 
other hand starch made from sweet 
potatoes is coming into wider indus- 


CHEM. & MET. 
Weighted Index of 


CHEMICAL PRICES 


Base—100 for 1937 


103.85 
99.64 


Price changes were less frequent in 
recent weeks and were about equally 
distributed so there was but little 
change in the average level. More 
chemical products were placed under 
yrice controls which helps to stabi- 
ize values. 
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trial use. The OPM Conservation Unit 
has directed that sweet potato starch 
be used for gumming postage stamps. 
It will replace tapioca starch and 
thus help to save shipping space. It is 
also expected that by the latter part 
of next year, most envelopes will make 
use of this substitute gumming prod- 
uct. Production of potato starch in the 
current year is estimated at about 
4,000,000 lb. or only four times the 
annual consumption for stamps alone. 
Manufacturers of envelopes require 
more than 12,000,000 Ib. of starch each 
year. However, a new plant ior sweet 
potato starch is under construction in 
Florida and is expected to be ready for 
next year’s potato crop. 

Manufacturers of electric and com- 
bustion furnaces used in the heat treat- 
ment of metals have been granted an 
A-l-e rating to assist them in obtain- 
ing specified component materials for 
production of equipment and for oper- 
ation of their foundries. The order is 
No. P-74, and it permits self-assign- 
ment of the rating by manufacturers 
after filing formal acceptance of its 
provisions. Monthly reports are re- 
quired on Form PD-81. 

Titanium dioxide, product of ilmen- 
ite, has been placed under priority 
allocation control, Order M-44. The 
order requires establishment of a re- 
serve pool of 20 per cent of daily 
production by each manufacturer for 
filling defense orders and a system of 
other controls to ration distribution 
to other users if supplies run short. 
Purchasers must use Forms PD-146 in 
placing orders. 

Paraffin wax has been placed under 
a formal price “ceiling” schedule 
effective Dec. 1 by Price Administrator 
Henderson. The _ schedule virtually 
freezes existing charges for refined wax, 
but sharply reduces current prices for 
crude. For crude melting at between 
122 and 124 degrees, a price ceiling of 
4.25 cents per pound is fixed, with 
other grades varying in proportion. 
Refined grades melting at 123-125 de- 
grees cannot be sold for more than 
5.20 cents per pound. 

Basing points, on which the maxi- 
mum prices apply on an F.O.B. seller’s 
shipping point basis, are established at 
Whiting, Ind., New York City, Phila- 
delphia, New Orleans, Baton Rouge, 
and Texas gulf ports. 


CHEM. & MET. 
Weighted Index of Prices for 


OILS & FATS 
Base=100 for 1937 
68.94 


December, 1939 


Quotations for imported oils held a 
steady position throughout the month 
but oils of domestic origin sold on 
a declining scale in the latter nart of 
November, but were more firmly held 
in the current month. 
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“WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


GBORN Dust Collec- 

tors are silent sentinels 

standing guard over large 
and small industrial plants. 


Wherever dust is produced 
they quickly, efficiently and 
economically collect it at its 
source—protecting your 
products, your equipment 
and your working conditions. 


Don’t fool yourself about 
DUST. It is a BIG problem in 
EVERY PLANT. Yet it can be 
CONTROLLED. For interest- 
ing data and bulletins 
“COME TO PANGBORN”— 
and get valuable facts about 
these vital “Air Wardens” of 
Industry. No obligation, of 


course. 
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The Answer to Your 
Grinding and Mixing Problems 


...A NEW CATALOG 
WITH 52 PAGES OF INFORMATION 
ON BALL AND PEBBLE MILLS... 
“@& SECTION A 


Design and Construction of a Modern 
Ball Mill or Pebble Mill. 


“& SECTION B 


Selecting and Operating the best Mill 
for your job. 


SECTION C 


A complete description, with both illus- 
trations and details, of all sizes of Ball 
Mills, from the smallest to largest in 
use. 


SECTION D 


A complete description, with illustra- 
tions and details, of Pebble Mills for 
every requirement. 


Send for Your Copy, Now! 


PAUL OQ. | ABBE : 


375 Center Ave. Little Falls, New Jersey 
BALL & PEBBLE MILLS CUTTERS PULVERIZERS MIXERS! 


GRANULATORS 


FEEDS 

and SAFE TRACTION 

WEIGHS with 

At one and the same BATESGRATES 

ELECTRICALLY PRESSURE WELDED 
Non-slip, sharp top edge, self-cleaning 
Simple cross bars like the ridge of a roof give 
“Stays Put” 
metal to catch grease or dirt—fillet 
“FEEDOMETER” maintained—smooth, clean appearance. 


Get al) the important details from 
Catalog No. 937—Write today. 


WHEN YOU NEED GRATES 


Specify BATES 


FOR LONG-TIME ECONOMY 


208 S. LA SALLE ST., CHICAGO, ILL. 


COMPANY, INCORPORATES «= YORK, PENNSYLVANIA 
NEW TORE. CHICAGO, SAN FRANCISCO, TORONTO 


H A R D I | G E WALTER BATES COMPANY 
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WHAT 
ABOUT 
YOUR 

LISTS? 


No matter how good 
your direct mail promo- 
tion copy, your results 
depend on the quality 
of the names on your 
list. 

Hundreds of the leading 
industrial marketers use 
McGraw-Hill Lists to in- 
sure maximum results 
from their direct mail 
promotion. 


Selections can be made 
by function, industry, 
size, location, etc., in the 
markets served by our 
publications. 


ASK FOR “HUNDREDS 
OF THOUSANDS OF 
REASONS WHY!” 


DIRECT MAIL DIVISION 


McGRAW-HILL 
PUBLISHING €O0., INC. 


330 West 42nd Street, New York, N. Y. 
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INDUSTRIAL CHEMICALS 


| Current Price} Last Month Last Year 
Acetone, drums, Ib............. $0.08}-$0.09 |$0.08}-$0.09 |$0.074-$0.08 
Acid, acetic, bbl., 3.18 — 3.43 | 3.18 — 3.43 | 2.23 2.48 
Glacial 99.5%, ~~ Neaebee 8.68 -10.00 | 8.68 -10.60 | 8.43 — 8.68 
U.S. P. X1, 99.5%, 10.50 - 11.00 |10.50 -11.00 |16.25 -10.50 
106.00 —111.00 | 106.00 —111.00 | 106.00 —111.00 
-20- .23 .200- .23 20- .23 
Gallic, tech., bbl. 1.10 — 1.15 | 1.05 — 1.15 .90 — 1.00 
Hydrofluoric 30% drums, Ib .08 .08 -084 08 .08 
Lactic, 44% tech. , light, bbl, Ib. .06 .062) .06)— .06 
Muriatic, 18°, tanks, cwt... 1.05 -...... 1.05 -..... 
Nitric, 36°, carboys, 05 - .054) .05- .053) .05- .05% 
Oleum, tanks, wie. 18.50 -20.00 |18.50 -... 
Oxalic, crystals, bbl., Ib. ...... .13 .10}- .12 | , 
Phosphoric, tech., c’bys., Ib... ‘o7i— (083) 084 Current Price} Last Month Last Year 
Sulphuric, 60°, tanks, ton...... 13.00 -..... 13.00 
Sulphuric, 66°, tanks, ton...... 16.50 -..... 16.50 - 16.50 —.. ~ 
From Pentane, tanks, Ib....... .101- Nickel salt Ib...... hi -134 hit 134). 134 
Denatured, 190 proof. ........ Potassium bichromate, casks, Ib.. .10 10 ‘09 
No 1 special, dr., gal. wks. . —..... Carbonate, 80-85%. calc. csk., 
Alum, ammonia, bbl., Ib. . .04 .04 .04 Ib 06}- .07 .07 
Aluminum su Pp ate, ags, Hydroxide (c’ stic potash) d dr., OF .073) .07 .073] (97 - ‘074 
1.18 — 1.40 | 1.15 1.40 1.15 - 1.40 Muriate, 60°, 07 
Iron free, bg., owt... 1.85 2.10 | 1.85 2.10 | 1.60 1.70 Nitrate, bbl. Ib. ‘a 
Aqua ammonia, 26°, drums, Ib. .03 .02}- .03 .023- .03 t It 19}- 20 "19 .06 
tanks, Ib. . .02- .023] .02- .023] .02- 02% drums, 20 | 
Salsoda, bbl., cwt 1.60 — 1.05 | 1.00 1.05 - 1.05 
Ammonium carbonate, Powd. Salt cake, bulk, tos ‘7 - 1.00 
tech., casks, Ib. .093- 12 -09 - .12 - .12 Soda ash. li hi, 23.GO -...... 
Antimony Oxide, bbl. Ib.. .13 2.30 - 3.00 | 2.30 3.00 2.30 3.00 
Arsenic, white, powd., bbl., Ib. . .04-— -03 .034 del. tii. 06 06 04 05 
Red, powd., kegs, nom... nom. .17 - _ 18 bhi. ows 1:70 2.00 | 1.70 — 2.00 1.70 2.00 
Barium carbonate, bbl., ton. 60.00 -—65.00 |60.00 -65.00 [52.50 —57.50 Richoos ki 072 O7 OR C6] 07 
Chloride, bbl., ton........... 79.00 —81.00 [79.00 -81.00 |79.00 -81.00 beth. ton... |16.00 —17.00 1600" [15.00 -16.00 
Blanc fixe, dry, bbl., Ib.......... 034— .04 034- 04 .034- .04 Chlorate 062 064 06! 06} 064 
Bleaching powder, f.o.b., wks., Cyanide, cases, dom., Ib... 14 BE 4- 115 14 15 
drums, ewt. 2,00 2.10 | 2.00 2.10 | 2.00 - 2.10 uoride, bbl 08 ‘OR 07 08 
Borax, gran., bags, ton 43.00 -....../43 00 . ./43.00 -—51.00 Hy rposulphite. bbi., 240 2°50 2°40 | 2.40 2.50 
Bromine, cs., Ib. .......... - Metasilicate, bbl, cwt.___. 2.50 2.65 | 2.50 - 2.65 | 2-55 2.40 
Calcium acetate, bags........... 3.00 —... 3.00 Nitrate, bulk, cwt......___ 2 147 | 1.45 
Chloride, fused, dr., del., ton... .|19.00 -24.50 |19.00 —24.50 |19.00 -24.50 asic 
flake, dr. del., ton. . ./20.50 -25.00 |20.50 ~25.00 |20.50 -25.00 Silicate (40° dr.) whe’. cwt 
Phosphate, bbl., Sulphide, fused, 60-436, ‘ir [03 033) 103 — 
Carbon bisulphide, Ib. 05j-...... 05)-.... -...... Sulphite, crys., 'pbl., 024 ‘02 02}- 024 
Tetrachloride drums, gal... = 78 Sulphur, crude mine, ton.|16.00 -.._... 16.00 -......|16.00 -.... 
Chlorine, liquid, tanks, wks., Ib... 2.00 -...| 2.00 hloride, dr., 03 04 03 — 04 03 04 
Cylinders. .053- . 06 054 .06 .054- .06 Dioxide, 08 “08 ‘07 074 
Cobalt oxide, cans, Ib... 1.84 1.87 | 1.84 1.87 | 1.84 - 1.87 160 3°00 3. 1.60 — 3.00 
Copperas, bgs., f.c.b. wks, ton... .|18.00 -19.00 |18.00 —19.00 |18_00 Tin - 3. 
bbl., Ib. .18 .20 18 .20 10- .16 Cr 30 384 
Sulphate, bbl., cwt. 5.15 5.40 | 5.15 5.40 | 4.75 - 5.00 gan ‘bbl, ib, | 
iethylene glycol, dr, Ib.. 22- .23 .22 .23 | 33 35 33 35 33 35 
Epsom salt, dom., tech., bbl., ewt.| 1.90 2.00 | 1.90 — 2.00 | 1.80 2.00 Dust, bb. ib. y 
Formaldehyde, 40°(, bbl., Ib... .. .05}- -063)  .05}- .06 5% lead sulphate, bags, 06} 
Furfural, tanks, Ib.............. 08 -......] -..... Sulphate, 3.40 3.50 | 3.15 3.25 | 300 
Fusel oil, drums, Ib. .174-— .19 174- 19 -146- .17 
Glaubers salt, bags, cwt. 1.10 | 1.05 1.10 .95 1.00 
OILS AND FATS 
carbonate, dry | 
White, basic sulphate, sck., Ib was Last Month Tene 
acetate, white erye.. Ib.) .12 - 12- .13 -ll- .12 
Lead arsenate, powd., bag, Ib... . .09}- 11 .11 Castor oil, 3 bbl., Ib. $0. 124-$0.13 . 124-$0.13 ».103 - 
Litharge, pwd., esk., lb Coconut oil, Ceylon, tank, N. Y., 
Lithopone, bags, Ib. . .0385— .04 .0385— .04 .038- .04 .O7f-...... 
Magnesium carb., tech., bags, lb.. -063- .064 .064| Corn oil crude, tanks (f.o.b. mill), 
054-...... 
Cottonseed oil, crude (f.0.b. mill), 
Linseed oil, raw car ‘lots, bbl, Ib. » Tee .10 - . 087 
The accompanying prices refer to round Ib 
lots in the New York market. Where it Soya bean, tank, Ib. sia ik -10}- 104- O44 
ulphur (olive foots), b 17 7 .10 
is the trade custom to sell f.0.b. works, Ne bbl , gal.. nom. nom 
enhaden ight pressed, bbl., Ib 112 11 .074- 
quotations are given on that basis and 
are so designated. Prices are corrected 60 -. 30 
Grease, yellow, loose, Ib......... .04}- 
~ 
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Chem. & Met.’s Weighted Price Indexes 
108 150 
CHEMICALS OILS AND FATS 
4 ; | 
iH 
JFMAMJJASONDJFMAMJ JFMAMJJ ASOND) JFMAMJJASOND) FMAM JASONOUF MAM) JASONDIJFMAMJJASOND 
1938 1939 1941 -- ------ 1938 ----- 1939. ----- ----- 1940----- -----194]-----+ 
100 110 — 
BUREAU OF LABOR STATISTICS | ENGINEERING AND MINING JOURNAL INDEXES —+ 
« 
65 2 55 | 
Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Dec: Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
Coal-Tar Products Miscellaneous 
Current Price | Last Month Last Year Current Price| Last Month Last Year 
Alpha-napthol, crude bbl., Ib. {80.52 ~$0.55 |$0.52 -$0.55 $0.52 -$0.55 Barytes, grd., white, bbl., ton. . . . /$22.00-$25.00 |$22. |$22.00-$25.00 
Alpha-naphthylamine, Ib....] .32 .34 -32- .34 -32- Casein, tech, ‘bbl, .293- .30 .26 13 - .14 
Aniline oil, drums, extra, 15- .16 .16 (15 - a dey, dom.. f.0.b. mine, ton.| 8.00 -20.00 | 8. -20: 00 | 8.00 -20.00 
Aniline salts, « -22- .24 -22=- .24 - .24 
Bensaldebyde, US U je ™ ‘b.. 85 .95 85 - .95 85 - .95 gas, black (wks.), Ib...) .0335- .30 0335- .30 .028- .30 
Benzidine vib esos] .75 .75 -70 - .75 Prussian  & -36 - .37 -36- .37 .36 - 
Bengoic acid, ke, Ib.....] .54- .54- 54 - 156 Ultramarine blue, bbl., Ib..... . -ll- .26 1l- .26| .10- .26 
Benzyl chloride, tech., dr., Ib..... - .25 -23- .25 - .25 Chrome green, bbl., .21}- .30 214- .30 -21- .27 
Benzol, 90% , tanks, works, Carmine, soe tins. ib......... 4.60 4.75 60 -— 4.75 | 4.85 5.00 
Beta-na drums, -23- .24 +23 .24 - .24 Para toner, -75 .80 75 - .80 -75 - .80 
Cresol, U.S. P., .11 -10}- .11 .10 Vermilion, English, -| 3.20 3.25 20 3.25 | 3.12 3.20 
Creaylic acid, gal......) .81- .83] .81- :58- ‘60 Chrome yellow, C 
Diet nylaniline, dr., 40 - .45 40- .45 Feldspar, No. 1 ton..| 6.50 — 7. 6.50 - 7.50 .50 - 7.50 
Dinitrophenol, bbi., -23- .25 -238- .25 Graphite, Ceylon, lump, bbl., Ib..| .0O8- .10 -08 - .10 -06 - .064 
Dinitrotoluol, b. -18- .19 -15}- .16 Gum copal Congo, bags, Ib...... - .30 .09 - -06 - .30 
Dip oil, 15%, dr., -23 - .25 -23 .25 -23 - .25 .15 - .14 -09 - 14 
Dipheny lamine, Damar, Batavia, cases, Ib... . . .22] .10- .08 - .24 
wi 45- .50 45- .55 .50 cc 18 - .50 .18- .60 -18}- .60 
fake -O7 .07 .07 Kieselguhr (f.o.b. mines), ton....| 7.00 -40.00 | 7.00 -40.00 .00 -40.00 
Nitrobenzene, dr., lb............ -08 - .09 -08 - 08 - .09 Magnesite, calc, ton...........- 165.00 ..... 65.00 - ..... 165.00 — ..... 
Para-nitraniline, 47 - .49 47 - .49 47 - .49 Pumice stone, lump, bbl., 05 - .07 -05 - .08 -05 - .07 
Phenol, U.S.P. ont Imported, casks, Ib........... nom nom -03 - .04 
Picric acid bbi., -35- .40 -35- .40 35- * ) 2.44 — ...- 
Resorcinol, tech. kom, -75 - .80 -75 - .80 .75 - .80 Shellac, orange, fine, bags, lb..... 
Salicylic acid, tech., bbl., - .40 - .40 .33- .40 .26 - 
-86- .88 -86- .88 -86- .88 Vt.), bags, .|10.00 -12.00 |10.00 -12.00 |10.00 -12.00 
Toluol, drums, works, gal........ canes Tale. 200 mesh (f.0.b. Vt. ), ton..| 8.00 8.50 | 8.00 - 8.50 | 8.00 - 8.50 
Xylol, com, tanks, * 200 mesh (f.o.b. Ga.), ton.....| 6.00 8.00 | 6.00 - 8.00 | 7.50 -11.00 
Industrial Notes 


HOOKER ELECTROCHEMICAL Co., Niagara Harold G. Saunders manager of its Phila- Co. would be operated as a division of the 
Falls, has appointed Ansley Wilcox II secre- delphia office to succeed C. D. Campbell, parent company and recently announced 
tary of the company to succeed L. A. Ward resigned. Henry A. Perry, Jr., succeeds Mr. another subsidiary, the Barrett Co. also 
who has been given leave of absence be- Saunders as manager of the office in Dallas. would become a division of Allied. 
cause of i Reakn. ConsoLIpATED CHEMICAL INDUSTRIES INC., SHELL CHEMICAL Co., San Francisco, has 

Tue Keystone CarBon Co., St. Mary's, San Francisco, has moved its offices in appointed W. P. Gage vice-president in 
Pa,. has opened a sales office at 249 High Houston, Texas, to the Mellie Esperson Charge of manufacturing and technical de- 
St.. Newark, N. J., with Robert McKeown Blidg., 815 Walker St. He manager of 
and Charles V. Allen in charge. The com- . * the developmen ivision 0 e parent com- 
pany also has appointed A. A. Barbera & 4 Co., pany by G. C. Cunningham who had been 
Co., Los Angeles, its representative in Straus serving as assistant superintendent at 
southern California. president to succeed the late Simon Gug- Ghell’s refinery at Houston, Texas. 

genheim. Mr. Straus also was appointed ne Cc C New York, has 

THE Premier MILL Corp., New York, has chairman of the executive committee. NEUBERG CHEMICAL CORP., err Me RB ~ 
moved its office in Chicago to 332 South , . ~ added Murray Bagdon to its staff. Mr. Bag- 

LINCOLN Ewectric Co., Cleveland, has don will be in charge of the export branch 
Michigan Ave F. T. Greaves and H. W. 

: : a opened an office in Jacksonville, Fla., which of the corporation. 
Munday direct the Chicago office. on 
will handle the territorial sale of arc weld- ARCHER-DANIELS-MIDLAND Co Minne- 

E. I. pu Pont pe Nemours & Co., Wil- ing equipment. J. M. Chapple has been apolis has appointed W F Platt, Jr.. sales- 
mington, has opened a new cyanide products transferred from the Detroit office to man- 
service laboratory at the lant f th age the w office manager of its eastern territory. He suc- 
pan age we ne ceeds G. H. Tomlinson who has retired. E. 


as t H. Chemicals Department in Niagara ALLIED CHEMICAL & Dye Corp., New W. Kaufman becomes manager of the Phil- 
alls. York, some time ago announced that its adelphia office and Harry A. Pope manager 

KInNEY Mro. Co., Boston, has appointed subsidiary The National Aniline & Chemical of the New York office. T 
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Dimethyl Dioxane 


CH; CH CHCHs, 


| | 
CH, 


. is a colorless liquid, and is useful as a general 
extractant and as a solvent for dyestuffs, oils, fats, 
waxes, and cellulose derivatives. Its physical proper- 
ties include: specific gravity, 0.9268; boiling point, 
117.5°C.; vapor pressure at 20°C., 15.4; flash point, 
75°F.; solubility in water, 4.33 per cent by weight. 


Triglycol Dichloride 


. may be useful as a high-boiling (241.3°C.) chlori- 
nated solvent and extractant, and as an intermediate 
for making dyes, resins, or insecticides. It is less vola- 
tile than dichlorethy! ether and dichlorethyl formal 
which it resembles in most of its other properties. Its 
specific gravity is 1.1974; its vapor pressure, 0.06 mm. 
at 20°C.; its solubility in water, 1.9 per cent by weight. 


Diisopropanolamine 
(CH3CHOHCH,) »NH 


. is a somewhat viscous liquid with a boiling point 
of 116°C. at 5 mm. Its derivatives have greater solu- 
bility in organie solvents than those of diethanola- 
mine which it resembles in most of its properties. It 
is potentially useful in the manufacture of emulsify- 
ing agents for polishes, textile specialties, leather com- 
pounds, insecticides, cutting oils, and water paints. It 
has a specific gravity of 1.0089, and is completely mis- 
cible with water. 


*Dehydranone” (Dehydracetic Acid) 


7°. 

CH;C co 
II | 
HC CHCOCH3 

... is a white, solid, camphor-like plasticizer, com- 
patible with nitrocellulose, polystyrene, methacrylate, 
and “Vinylite” resins. Its multiplicity of carbonyl 
groups makes it a promising intermediate in chemical 
syntheses. Its physical properties include: melting 
point, 108°C.; vapor pressure at 20°C., less than 0.1 
mm.; solubility in water, 0.1 per cent by weight. 


PRODUCERS OF SYNTHETIC ORGANIC CHEMICALS 


The word “Vinylite”’ is a registered trade-mark of Carbide and Carbon Chemicals Corporation. 
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HIS is the second group of interesting new 

chemicals recently made available in limited 
quantities. Brief descriptions and suggested uses 
are given at the left. 

Because of their wide range of possible appli- 
cations, these new synthetic organic chemicals 
merit thorough investigation. Here is a new high- 
boiling solvent ...a potentially useful emulsify- 
ing agent... a low-boiling cellulose ester solvent 
... an unusual solid plasticizer. Other applica- 
tions for these materials and how they can be used 
profitably in your plant may be determined in 
your own laboratory. 

While the present supply is strictly limited, it 
is possible that commercial quantities will be 
made in the future if important uses develop. 


(Quotations will be furnished upon request. 


For information concerning the use of these chemicals, address: 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


New York, N. Y. 


; 
‘ 
f 
J wae 
ty 
Cc. 
* 
| 
4 
. 
; 


PROPOSED WORK 


Ariz., Miami—Castledome Copper Co.. sub- 
sidiary of Miami Copper Co., 61 Bway., 
New York, N. Y., flans to construct a 
plant to produce 46,000,000 Ib. of electroly- 
tic copper a year. Defense Plant Corp. 
will finance. Estimated cost $9,000,000. 


Ark., Malvern—Aluminum 
Gulf Bldg., Pittsburgh, Pa., plans to con- 
struet an aluminum plant at Lake Cather- 
ine near here to have an annual capacity of 
128,000,000 Ib. for the War Dept. Defense 
Plant Corp. will finance. Estimated cost 


Co. of America, 


Ark., Stamps—McKamie Gas Cleaning Co., 
Stamps, plans to construct a sour gas de- 
suipburization plant. Estimated cost $500,000, 


Calif., Bayshore City.-H. M 
Chestnut St... San Francisco, 
to construct a chemical plant 
mated cost $40,000. 


Pitt, Jr., 884 
Calif., plans 
here. Esti- 


Calif., Los Angeles—Bohn Aluminum & Brass 
Corp., 1400 Lafayette Bldg., Detroit, Mich., 
plans to construct an aluminum extrusion 
plant here. Defense Plant Corp. will finance. 
Estimated cost of land and buildings 
$1,753,000, machinery and equipment, 
$3,785,000. 


Fla., Bartow — International Agricultural 
Corp., Chemical Div., 3600 South Morgan 
St.. Chicago, IL, contemplates the con- 
struction of a mining and recovery plant 
to be known as Peace Valley Mine and 
flotation plant No. 6 R. B. Fuller, Mul- 
berry, Fla., Engr. Estimated cost $150,000. 


Chicago-—Great Lakes Carbon Corp., 910 
South Michigan Ave., has acquired an 18 
acre site at 114th St. and Torrence Ave. and 
is receiving bids for the construction of a 
carbon plant. Estimated cost $500,000. 


Tll., Decatur--A. E. Steley 
Scheiter, Vice Pres., plans to 
corn and soybean oil refinery. 
cost $150,000 


Co., E. K. 
construct a 
Estimated 


Ind., Newport—-War Dept., Wash., D. C., plans 
to construct a plant here for the manufac- 
ture of high explosives to be known as 
Wabash River Ordnance Works. Plant will 
be operated by E. I. du Pont de Nemours & 
Co., Wilmington, Del Estimated cost in- 
cluding equipment $53,500,000. 


La., Lake Charles—Mathieson Alkali Works, 
Lake Charles, plans to construct a chlorine 
and sodium nitrate plant, a dry ice plant and 
ammonia and chlorine plant here. Estimated 
cost $6,000,000, $250,000 and $1,000,000 re- 
spectively. 


Mich., Adrian—Bohn Aluminum & Brass Corp., 
1400 Lafayette Bldg., Detroit, Mich., plans 
to construct an aluminum extrusion plant 
here Estimated cost of land and buildings 
$1,415,000, machinery and equipment, $2,520. - 
Ooo Defense Plant Corp. will finance 


Mich., Detroit 
Co., 5701 Davison 
pared by Lyndon 
Woodward Ave., 
struction of a 
cost 


American Asbestos Products 
Ave., is having plans pre- 
& Smith, Archts., 13700 
Highland Park, for the con 
l-story factory Estimated 
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———Current Projectsa-—— ~—-—Cumulative 1941———. 


New England.. 
Middle Atlantic. 
South. . 
Middle West... 
West of Mississippi 
Canada. 


Proposed 
Work 
$2,955,000 
30,770,000 
63 ,473 ,000 
111,135,000 
131,095 ,000 
39 ,355 ,000 
3,002 ,000 


Contracts 
$6,758 ,000 
56 ,050 ,000 
250,916,000 


Contracts 


$3 ,295 ,000 
39 ,822 ,000 


10,043 ,000 
765 ,000 


$77,737,000 $381 ,785,000 


$867 ,813 ,000 


Neb., Wahoo—War Dept., Wash., D. C., plans 
to construct a bomb loading plant here to be 
known as Nebraska Ordnance Plant and to 
be operated by Firestone Tire & Rubber Co., 
Akron, 0. Giffels & Vallett, Inc., 1000 Mar- 
quette Bldg., Detroit, Engrs. Estimated cost 


N. J., Parlin—Hercules Powder Co., Wilming- 
ton Trust Bldg., Wilmington, Del., plans to 
enlarge its plant facilities here. 


N. Y¥., Niagara Falls—National Carbon Co., 
Inc., Hyde Park Bivd., will soon award the 
contract for 45x113 ft. and 59x117 ft. addi- 
tions to its plant here. Estimated cost 
$40,000. 


Pa., Emlenton—Quaker State Oil Refining 
Corp., Oil City, plans to construct an addi- 
tion to its crude oil refinery here to house 
solvent dewaxing unit. Estimated cost 
$50,000. 


Texas—Monsanto Chemical Co., 1700 South 
Second St., St. Louis, Mo., plans to construct 
a plant for the manufacture of synthetic 
rubber in or near Galveston Co. for the 
Rubber Reserve Co. Defense Plant Corp. 
will finance. Estimated cost $2,200,000. 


Tex., Texas City—Pan American Refining Co., 
Texas City, has acquired the plant formerly 
occupied by Texas Sugar Refining Co. and 
will convert it into a plant for the manufac- 
ture of synthetic rubber, etc. 


Tex., Rusk—Judge B. Perkins & Associates, 
Rusk, contemplate the construction of a 
plant for charcoal distilling and acetic acid 
and wood alcohol byproducts. Estimated 
cost $2,500,000. 


W. Va., Charleston—Carbide & Carbon Chemi- 
cals Corp., 437 East Ave., South Charleston 
plans to construct a plant for the manufac- 
ture of butadiene for synthetic rubber. De- 
fense Plant Corp. will finance. Estimated 
cost $3,500,000. 


CONTRACTS AWARDED 


Ark., Pine Bluff——War Dept., Wash., D. C., 
has awarded the contract for the design and 
construction of Pine Bluff Arsenal near here 
for Chemical Warfare Service to Sanderson 
& Porter, 52 William St., New York, N. Y., 
at $8,625,000. 


Calif., Oakland—-W. M. Boysen Co., 1001 42nd 
St., has awarded the contract for an addi- 
tion to its paint and varnish manufacturing 
plant to A. A. McDonald, 3229 Ardley Ave., 
Oakland, at $42,900. 


Conn., Naugatuck—Naugatuck Chemical Co., 
div. of U. 8. Rubber Co., has awarded the 
contract for a 2 story, 80x180 ft. factory for 
the manufacture of synthetic rubber, also 
tanks, ete., to W. J. Megin, Inc., 51 Elm 
St.. Naugatuck. Defense Plant Corp. will 
finance. Estimated cost $2,250,000. 


Mass., Pittsfield—General Electric Co., Morn- 
ingside St., has awarded the contract for a 
plant for the manufacture of synthetic 
phenol to the Lummus Co., 420 Lexington 
Ave., New York, N. Y. Estimated 
$1,000,000. 


cost 


N. J., Linden—Standard Oil Co. of N. 3., 500 
North Broad St., Elizabeth, has awarded the 
contract for the construction of a catalytic 
cracking plant at Bayway Refinery to Foster 
Wheeler Corp., 165 Bway., New York, N. Y 
Estimated cost $4,000,000. 


N. Y¥., North Tonawanda—Durez Piastics & 
Chemicals, Inc., Walck St., has awarded the 
contract for a factory to George W. Morris 
Construction Co., Jackson Bldg., Buffalo. 
Estimated cost will exceed $40,000. 
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Fairview—Aluminum Co. of America, 
Bldg., Pittsburgh, Pa., has awarded 
the contract for a fabricated aluminum 
plant to have a capacity of 60,000,000 Ib. 
yearly capacity for the War Dept. to United 
Engineering & Foundry Co., First Natl. 
Bldg., Pittsburgh, Pa. Defense Plant Corp. 
will finance. Estimated cost of construction 
$10,000,000; total cost $22,000,000. 


Pa., Charleroi—Corning Glass Works, MacBeth 
Evans Div., Corning, N. Y., will construct a 
1 story, 20x50 ft. foundry addition. Work 
will be done by separate contracts. 


Ore., 


Pa., Geneva—War Dept., Wash., D. C., has 
awarded the contract for the construction of 
the Keystone Ordnance TNT plant to Fraser- 
Brace Engineering Co., Inc., 10 East 42nd 
St.. New York, N. Y. Estimated cost 


Pa., Philadelphia—Constructing Q. M., Frank- 
ford Arsenal, has awarded the contract for 
the construction of an optical shop here to 
Hughes-Foulkrod Co., 809 Schaff Bldg., at 
$742,000. 


R. I., Bristol—United States Rubber Co., 500 
Wood St., Bristol, has awarded the contract 
for additions to its plant to Central Engi- 
neering & Construction Co., 210 Main S8t., 
Pawtucket. Estimated cost $45,000. 


Tex., Austin—Union Potash Co., subsidiary of 
International Agricultural Corp., 61 Bway.~ 
New York, N. Y., has awarded the contract 
for the design and construction of a dolo- 
mite ore plant, magnesium refining plant. 
ete., near here to Austin Co., 16112 Euclid 
Ave., Cleveland, 0., at $11,747,000. 


Tex., Katy—Humble Oil & Refining Co., Bay- 
town, and Humble Bidg., Houston, and As- 
sociate Companies, plan to construct a gase- 
line or recycling plant on a 40 acre tract 
northwest of here to Stearns-Roger Mfg. Co., 
1720 California St., Denver, Colo. Drilling 
and developing gas wells in Katy Field for 
plant will be done by force account and sub 
contracts. Estimated cost $2,600,000 and 
$800,000 respectively. 


W. Va., Alloy—Electro Metallurgical Co., 
Alloy, has awarded the contract for 2 story. 
42x60 ft. and 60x60 ft. plant additions to 
Hughes-Foukkrod Co., Schaaf Bidg., Phila- 
delphia. Estimated cost including equip- 
ment $40,000. 


Ont., Merritton—Alliance Paper Mills, Merrit- 
ton, has awarded the contract for alterations 
at its plant to Redfern Construction Co., 
Ltd., 36 Toronto St., Toronto. Estimated 
cost including equipment $250,000. 


Que., LaMalbaie—Donohue Bros., Ltd., La 
Malbaie, has awarded the contract for addi- 
tions to its pulp and paper plant to G. A 
Rivers. 


Que., Shawinigan Falls—Canadian Industries, 
Ltd., C. I. L. House. 1135 Beaver Hal! Hill. 
Montreal, has awarded the contract for an 
addition to its trichlorethylene plant to 
Fraser-Brace “Engineering Co., Ltd., 107 
Craig St., W. Montreal. Estimated cost 
$200,000. 


Que., Shawinigan Falls—Canadian Resins & 
Chemicals, Ltd., Shawinigan Falls, plans te 
construct an addition to its plant. Esti 
mated cost $125,000. 


Que., Kenogami—Price Bros. Co., Ltd., 65 Ste 
Anne St., Quebec, has awarded the contract 
for an addition to its paper manufacturing 
plant to Foundation Co. of Canada, Ltd., 
1538 Sherbrooke St., W., Montreal Esti- 
mated cost $150,000. 
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